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LETTER  OF  TRANSMITTAL 


Chapel  Hill,  N.  C.,  January  15,  1921. 

To  His  Excellency,  Hon.  Cameron  Morrison, 
Governor  of  North  Carolina. 

Sir  : — I  herewith  submit  for  publication  as  Volume  V  of  the  publi- 
cations of  the  North  Carolina  Geological  and  Economic  Survey  a  report 
on  The  Cretaceous  Formations  of  North  Carolina.  This  report  covers 
another  part  of  the  general  investigation  of  the  Coastal  Plain  region  of 
North  Carolina  and  is  supplemental  to  Volume  III  on  The  Coastal 
Plain  Deposits  of  North  Carolina.  The  work  has  been  done,  as  previ- 
ously, in  cooperation  with  the  United  States  Geological  Survey,  under 
the  general  supervision  of  Dr.  T.  Wayland  Vaughan,  Chief  of  the  Sec- 
tion of  Coastal  Plain  Investigations  of  the  United  States  Geological 
Survey.  This  volume  has  been  divided  into  three  parts,  of  which  one, 
which  is  herewith  submitted,  is  ready  for  publication.  The  report 
describes  the  Cretaceous  formations  of  the  Coastal  Plain  area  of  the 
State,  and  takes  up  in  great  detail  the  identification  and  description  of 
the  fossil  remains  contained  in  these  formations. 

Yours  respectfully, 

Joseph  Hyde  Pratt, 
Director  and  State  Geologist. 


PREFACE 


Geological  investigations  in  the  Coastal  Plain  region  of  North  Caro- 
lina were  begun  by  the  United  States  Geological  Survey  in  1905  in 
cooperation  with  the  North  Carolina  Geological  and  Economic  Survey, 
and  a  report  was  published  in  1912  as  Volume  III  of  the  State  Survey's 
publications  on  The  Coastal  Plain  Deposits  of  North  Carolina.  This 
volume  takes  up  the  Physiography,  Stratigraphy,  and  Water  Resources 
of  the  Coastal  Plain  region.  Investigations  on  the  fossil  organisms 
of  these  Coastal  Plain  formations  were  commenced  during  the  investi- 
gation of  the  material  for  Volume  III  and  were  carried  on  under 
the  general  supervision  of  Dr.  T.  Wayland  Vaughan,  Chief  of  the 
Section  of  Coastal  Plain  Investigations  of  the  United  States  Geological 
Survey,  and  under  the  direct  supervision  of  Dr.  William  Bullock  Clark, 
who  was,  up  to  the  time  of  his  death  in  1917,  Geologist  in  Charge  of 
the  District  from  New  England  to  South  Carolina. 

At  the  time  of  Dr.  Clark's  death  the  manuscripts  treating  of  these  fos- 
sil organisms  were  practically  completed,  but  their  publication  was  inter- 
fered with  by  the  entrance  of  the  United  States  into  the  world  war.  The 
results  of  these  investigations  will  be  published  as  Volume  V,  Parts 
I,  II  and  III,  of  the  publications  of  the  State  Survey.  The  present 
volume,  which  is  Part  I,  treats  of  the  Cretaceous  Invertebrates,  and 
has  been  prepared  by  Dr.  L.  W.  Stephenson  of  the  United  States  Geo- 
logical Survey,  who  discusses  The  Coelenterata,  Vermes,  and  Mollusca 
from  the  Upper  Cretaceous.  A  supplemental  chapter  has  been  pre- 
pared by  Miss  Mary  J.  Rathbun  on  the  Decapod  Crustaceans  from  the 
Upper  Cretaceous.  Dr.  Stephenson  has  been  engaged  in  investigations 
invthe  Atlantic  and  Gulf  Coastal  Plain  since  1905.  Although  various 
phases  of  Coastal  Plain  geology,  including  physiography,  general  stratig- 
raphy, structure,  history,  paleontology,  and  ground  water  resources, 
have  been  considered  by  him,  he  has  given  particular  attention  to  the 
stratigraphy  and  paleontology  of  the  Upper  Cretaceous  deposits.  Most 
of  the  field  work  in  North  Carolina  was  done  during  the  first  five  years 
of  the  period. 

The  field  associates  of  Dr.  Stephenson  at  various  times  in  the  Caro- 
linas  were  Prof.  E.  W.  Berry;  Drs.  B.  L.  Miller,  J.  E.  Pogue,  and 
Harvey  Bassler;  and  Messrs.  B.  L.  Johnson  and  Earle  Sloan. 

Investigations  were  also  conducted  by  Dr.  Stephenson  in  the  Creta- 
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ceons  areas  in  the  adjoining  State  of  South  Carolina,  in  cooperation 
with  the  South  Carolina  Geological  Survey,  Earle  Sloan,  State  Geolo- 
gist. In  order  that  the  treatment  of  this  geologic  province,  whose  limits 
are  not  determined  by  State  boundaries,  may  be  made  as  complete  as 
our  present  knowledge  will  permit,  the  relatively  few  Upper  Creta- 
ceous fossils  among  the  collections  from  South  Carolina  are  also 
described  and  listed  in  this  report. 

During  the  time  the  manuscript  was  in  preparation  the  author  was 
closely  associated  with  Dr.  T.  W.  Stanton  and  frequently  discussed 
with  him  the  generic  and  specific  relations  of  the  fossils  and  their  sig- 
nificance in  correlation.  Grateful  acknowledgment  is  made  of  the 
raluable  suggestions  and  constructive  criticisms  which  he  offered  from 
time  to  time. 

Others  to  whom  the  author  is  indebted  for  suggestions,  direct  assist- 
ance, and  criticism,  include  Prof.  "W.  B.  Clark,  Prof.  E.  W.  Berry, 
and  Drs.  W.  H.  Dall,  Paul  Bartsch,  and  Julia  Gardner. 

Grateful  acknowledgment  is  made  to  Dr.  H.  A.  Pilsbry  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  and  to  Dr.  Henry  B. 
Kummel  of  the  Geological  Survey  of  New  Jersey,  for  opportunities  to 
study  numerous  types  in  the  collections  of  these  institutions. 

The  discovery  of  most  of  the  fossiliferous  localities  in  the  Snow  Hill 
member  of  the  Black  Creek  formation  on  Black  River,  N.  C,  was  due 
chiefly  to  the  intelligent  guidance  of  Mr.  C.  S.  Bradshaw  of  Clear 
River,  Sampson  County,  N.  C,  who  accompanied  the  author  on  two 
expeditions  along  that  stream. 

The  photographic  illustrations  were  made  in  the  laboratory  of  the 
U.  S.  Geological  Survey  by  Mr.  "W.  O.  Hazard,  and  the  retouching  of 
the  prints  was  done  chiefly  by  Miss  Frances  Wieser,  but  in  part  by 
Miss  Marian  G.  Page,  both  of  the  Section  of  Illustrations  of  the  same 
bureau.  To  the  painstaking  care  of  these  artists  the  author  is  indebted 
for  the  portrayal  of  the  species  described. 

Mrs.  Martha  J.  Katz  of  the  U.  S.  Geological  Survey  rendered  much 
valuable  assistance  in  the  nature  of  editorial  revision,  including  the 
verifying  of  references,  quotations,  collection  and  catalogue  numbers, 
and  the  securing  of  uniformity  in  the  abbreviations  used  in  the  citations. 

Mr.  T.  E.  Williard  of  the  U.  S.  Geological  Survey  also  rendered 
valuable  assistance  in  the  laboratory  in  the  handling  and  preparation 
of  the  collections  for  study. 

The  collections  of  the  United  States  Geological  Survey  and  of  the 
United  States  National  Museum  that  have  served  as  the  basis  for  this 
monograph  were  made  chiefly  by  Prof.  T.  A.  Conrad  (previous  to  1875), 
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Prof.  Wm.  B.  Clark  (1888),  Dr.  T.  W.  Stanton  (1891),  Mr.  Earle 
Sloan  (1905,  1906),  the  author  (1905-1907),  Prof.  E.  W.  Berry  (1906, 
1907),  Dr.  Harvey  Bassler  (1908),  and  Mr.  I.  N.  Knapp  (from  the 
deep  well  at  Charleston,  S.  C,  1911). 

The  United  States  Geological  Survey,  in  approving  the  plan  to  have 
the  reports  on  the  Upper  Cretaceous  invertebrates  of  North  Carolina 
prepared  for  publication,  was  obliged  to  '  delay  other  phases  of  the 
Coastal  Plain  investigations  which  were  in  progress  or  contemplated, 
and  it  is  with  high  appreciation  that  the  State  Survey  and  the  author 
acknowledge  here  the  courtesy  extended  by  the  Federal  Survey  in  ar- 
ranging for  the  preparation  of  the  manuscript  for  this  volume. 

The  other  two  parts  of  Volume  V  it  is  expected  will  be  ready  for 
publication  at  an  early  date.  Part  II  will  treat  of  the  fossil  verte- 
brates and  Part  III  of  the  fossil  plants  of  the  Cretaceous  formations. 

Joseph  Hyde  Pratt,  Director 
North  Carolina  Geological  and  Economic  Survey. 
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THE  CRETACEOUS  FORMATIONS 
OF  NORTH  CAROLINA 


PART  I 


INVERTEBRATE  FOSSILS  OF  THE  UPPER 
CRETACEOUS  FORMATIONS 

BY 

Lloyd  William  Stephenson 


RESUME  OF  THE  CRETACEOUS  STRATIGRAPHY 

The  Cretaceous  deposits  of  the  Carolinas  are  separable  into  three 
formations,  which,  named  in  ascending  order,  are  the  Patuxent  (Lower 
Cretaceous)  and  the  Black  Creek  and  Peedee  (Upper  Cretaceous).1 
The  name  Snow  Hill  calcareous  member  is  proposed  in  the  present 
paper  for  the  upper  part  of  the  Black  Creek  formation,  which,  on  ac- 
count of  distinguishing  lithologic  and  paleontologic  characters,  hereafter 
described,  should  for  convenience  of  reference  be  separately  designated. 

The  oldest  Cretaceous  formation,  the  Patuxent,  rests  unconformably 
on  a  basement  complex  composed  chiefly  of  crystalline  rocks  of 
pre-Cambrian  age.  The  Cretaceous  formations  have  a  monoclinal 
structure,  the  strata  dipping  slightly  to  the  southeast,  the  older  beds 
outcropping  farthest  inland  and  disappearing  coastward  beneath  the 
successively  younger  beds.  The  uppermost  formation,  the  Peedee,  is 
unconformably  overlain  by  strata  of  Eocene  age.  From  Greene  and 
Craven  counties  northward  the  Miocene  transgresses  all  the  Eocene  and 
Cretaceous  formations.  In  places  over  the  broad  area  of  outcrop  shal- 
low basins  in  the  Cretaceous  are  filled  with  thin  deposits  of  Eocene, 
Miocene,  or  Pliocene  age.  Where  these  are  absent  the  beveled  out- 
cropping edges  of  the  Cretaceous  formations  are  largely  covered  by  thin 
surficial  deposits,  chiefly  of  marine  terrace  origin,  and  for  the  most 
part  of  Pleistocene  age. 

The  approximate  distribution  of  the  Cretaceous  formations  in  Xorth 
Carolina  is  shown  on  the  accompanying  geologic  map  (Plate  1).     The 


1  Stephenson,    L.    W.,    The    Cretaceous    formations    [of    North    Carolina]:    North    Carolina 
Geological  and  Economic  Survey,  vol.  3,   pp.   73-171,    1912. 


2  Cretaceous  Formations  of  North  Carolina 

deposits  have  their  widest  development  in  the  northeastern  part  of 
South  Carolina  and  in  the  southern  part  of  North  Carolina.  The 
belt  of  outcrop  narrows  to  the  northward  on  account  of  the  westward 
transgression  of  Tertiary  strata,  until  at  the  Virginia  line  the  Cre- 
taceous deposits  have  become  entirely  overlapped  and  concealed.  In 
the  central  part  of  South  Carolina  the  Eocene  transgresses  northwest- 
wardly nearly  across  the  Cretaceous.  The  best  continuous  series  of 
Cretaceous  exposures  is  furnished  by  the  bluffs  of  Cape  Fear  River 
and  its  tributaries,  the  strata  appearing  at  intervals  all  the  way  from 
the  Fall  Line  to  Wilmington,  a  distance  of  over  100  miles.  The  Cape 
Fear  region  furnishes  not  only  the  widest  area  of  Cretaceous  strata  in 
the  Carolinas,  but  also  the  widest  area  at  right  angles  to  the  Fall  Line 
in  the  Coastal  Plain  region  east  of  Mississippi  River.  Important 
series  of  exposures  are  afforded  also  by  the  banks  and  bluffs  of  Black, 
Northeast  Cape  Fear,  Neuse,  Contentnea,  and  Tar  rivers,  North  Caro- 
lina, and  Peedee  River,  South  Carolina. 

The  Patuxent  formation  forms  part  of  a  series  of  alluvial  sands  and 
clays  having  a  similar  physical  appearance,  and  regarded  as  being  of 
approximately  the  same  age,  which  extends  from  Maryland  (typical 
Patuxent)  southward  along  the  inner  border  of  the  Coastal  Plain 
through  Virginia,  North  Carolina,  South  Carolina  (Hamburg  beds  of 
Sloan),  Georgia,  and  about  halfway  across  Alabama.  In  southern 
Virginia  and  northern  North  Carolina  these  sands  and  clays  are  be- 
lieved to  lie  completely  concealed  beneath  overlapping  strata  of  Miocene 
age  throughout  a  north-south  extent  of  35  or  40  miles. 

The  deposits  of  the  Black  Creek  formation  began  to  form  in  very 
shallow  marine  water,  as  evidenced  by  the  high  degree  of  crossbedding 
and  the  presence  of  glauconite  in  the  basal  beds.  Later  the  ocean 
which  covered  eastern  North  Carolina  became  somewhat  deeper,  and 
in  the  marls  of  the  Snow  Hill  member  we  have  transition  beds  between 
the  typical  shallow  water  deposits  of  the  formation  and  the  overlying 
deeper  water  deposits  of  the  Peedee  formation. 

In  New  Jersey,  Delaware,  and  Maryland  deposits  analogous  to  and 
nearly  synchronous  with  the  Black  Creek  formation  are  found  in  the 
Magothy  formation  and  the  Matawan  group.  In  the  eastern  Gulf 
region  similarly  analogous  formations  are  the  Eutaw  formation  of 
Georgia,  Alabama,  and  Mississippi,  and  the  Coffee  sand  member  of 
the  Eutaw  of  Tennessee.  In  all  of  the  areas  mentioned  deposition 
began  in  shallow  water  and  was  later  continued  in  deeper  water,  but, 
although  the  succession  of  events  in  the  several  areas  was  similar,  the 
change  from  shallow  to  deeper  water  took  place  earlier  in  some  places, 
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as  in  Alabama  and  Mississippi,  than  it  did  in  others,  as  in  Tennessee 
and  the  Carolinas. 

The  Peedee  formation  was  laid  down  chiefly  in  moderately  deep 
off-shore  water  where  the  sea  bottom  lay  below  active  wave  movement. 
During  the  latter  part  of  Upper  Cretaceous  time  deep  water  conditions 
of  this  kind  prevailed  throughout  a  vast  extent  of  the  Atlantic  and 
Gulf  Coastal  Plain  and  are  recorded  in  the  purely  marine  deposits  of 
the  Monmouth  group  of  New  Jersey,  the  Peedee  formation  of  the 
Carolinas,  the  Eipley  formation  and  Selma  chalk  of  the  eastern  Gulf 
region,  and  the  Taylor  and  Navarro  formations  of  Texas.  That  this 
sea  was  not  very  deep,  however,  perhaps  not  over  50  fathoms  in  most 
places,  is  indicated  by  many  facts,  among  which  may  be  mentioned  the 
character  of  the  contained  faunas,  the  local  occurrence  of  interbedded 
lenses  and  members  of  irregularly  bedded  sands  and  clays  of  shallow 
water  origin,  and  the  occurrence  of  occasional  unconformities  of  minor 
time  importance. 

Lower  Cretaceous 

PATUXENT     FORMATION 

Areal  distribution. — The  Patuxent  formation  outcrops  in  North  Caro- 
lina in  a  belt  beginning  at  Roanoke  River,  where  the  river  forms  the 
boundary  between  the  eastern  halves  of  Northampton  and  Halifax 
counties,  and  extends  from  there  toward  the  southwest  through  the  fol- 
lowing counties :  Edgecombe,  northern  Pitt,  Wilson  south  of  the  town 
of  Wilson,  northern  Greene,  the  northern  half  of  Wayne,  Johnston 
south  of  Smithfield,  southern  Harnett,  Cumberland,  Hoke,  southern 
Moore,  Scotland,  and  southern  Richmond,  to  the  South  Carolina  line. 
From  the  State  line  the  formation  extends  toward  the  southwest 
through  South  Carolina  as  a  narrow  belt  bordering  the  Piedmont  Pla- 
teau. 

Stratigraphic  relations. — The  formation  is  the  basal  division  of  the 
deposits  of  the  Coastal  Plain  and  rests  directly  on  the  eroded  surface 
of  the  basement  rocks  which  consist  for  the  most  part  of  igneous  and 
metamorphic  rocks  of  pre-Cambrian  age,  but  also  to  a  limited  extent  of 
sedimentary  deposits  of  Triassic  age  (Newark  group).  The  upper 
surface  of  the  basement  rocks  where  they  are  overlain  by  the  deposits 
of  the  Coastal  Plain  is  uneven  both  with  respect  to  minor  details  and 
to  certain  larger  features.  This  is  indicated  by  the  surface  distribu- 
tion of  the  rocks  and  by  the  depths  at  which  they  are  encountered  in 
wells  southeast  of  the  Piedmont  border. 
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The  formation  is  unconformably  overlain  by  the  Black  Creek  forma- 
tion (see  PL  3)  and  by  strata  of  the  Eocene,  Miocene,  and  Pleisto- 
cene series.  The  observed  width  of  overlap  above  water  level  of  the 
Black  Creek  formation  on  the  Patuxent  varies  from  a  few  miles  to  a 
maximum  of  at  least  12  miles,  the  greatest  width  being  in  the  valley 
of  Cape  Pear  River  in  southeastern  Cumberland  County.  The  un- 
dulating Patuxent-Black  Creek  contact  has  been  observed  at  many 
places  on  Cape  Pear,  Neuse,  Contentnea,  and  Tar  rivers;  the  time 
interval  represented  by  this  unconformity  is  believed  to  have  been  rela- 
tively long,  embracing  a  considerable  part  of  the  late  Lower  Cretaceous 
time,  and  perhaps  an  equally  long  period  of  early  Upper  Cretaceous* 
time. 

Strata  of  undoubted  Eocene  age  rest  upon  the  Patuxent  formation  in 
Harnett  County,  about  3  miles  northeast  of  Spout  Springs,  where  a  bed 
of  siliceous  limestone  is  poorly  exposed  near  the  top  of  a  hill  estimated 
to  stand  about  300  feet  above  sea  level.  A  thin  bed  of  Eocene  sand  has 
also  been  recognized  on  fossil  evidence  between  decayed  crystalline 
rocks  below  and  Pleistocene  alluvial  gravel  above,  near  Lillington, 
Harnett  County.  There  are  many  other  remnants  of  strata  of  greater 
or  less  size  capping  the  sand  hills  of  southern  Harnett  and  northern 
Cumberland  counties,  and  parts  of  Hoke  County,  which  are  believed 
to  be  of  Eocene  age.  Prom  the  southwestern  edge  of  Wilson  County 
northeastward  to  Roanoke  River  the  Patuxent  formation  is  continuously 
overlain  by  overlapping  beds  of  Miocene  age,  except  where  the  latter 
have  been  removed  by  stream  erosion  and  by  Pleistocene  terracing  proc- 
esses along  the  valleys.  Here  the  observed  Patuxent  exposures  are  all 
low,  nowhere  exceeding  15  feet  above  water  level  of  the  streams;  the 
thickness  of  the  overlapping  Miocene  probably  everywhere  exceeds  the 
thickness  of  that  portion  of  the  Patuxent  appearing  above  water  level. 
In  this  region  the  Miocene  transgresses  toward  the  west  entirely  across 
the  Patuxent  belt  to  and  several  miles  across  the  basement  rocks. 

Southwest  of  Wilson  County  and  southeast  of  the  sand  hills  of  Cum- 
berland, Hoke,  and  Scotland  counties,  the  Patuxent  is  largely  covered 
by  thin  Pleistocene  deposits,  so  that  the  older  beds  would  be  every- 
where effectually  concealed,  were  it  not  for  occasional  stream  cuttings, 
gullies,  or  artificial  excavations. 

The  only  data  throwing  light  on  the  presence  or  absence  of  the  for- 
mation far  out  under  the  younger  deposits  of  the  Coastal  Plain  are 
furnished  by  deep  borings.  One  well,  located  at  Wilmington,  reached 
a  basal  granite  at  a  depth  of  1,109  feet.  Only  Upper  Cretaceous  beds 
were  penetrated,  indicating  that  land,  either  an  island  or  peninsula, 


PLATE     II 


A.      Compact    sands    and    clays    of    the    Patuxent    formation,     Little    River,    one-half    mile 
below   Manchester,    Cumberland   County,    N.    C. 


Compact    sands    and    clays    of    the    Patuxent    formation,    Cape    Fear    River,    about    ten 
miles  below  Fayetteville,    N.  C. 
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existed  in  the  Wilmington  region  during  early  Cretaceous  time,  and 
that  either  no  Lower  Cretaceous  beds  were  deposited  or  that  the  strata 
of  this  age  were  removed  by  erosion  before  the  beginning  of  Upper 
Cretaceous  deposition.  Another  well,  located  at  Fort  Caswell,  at  the 
mouth  of  the  Cape  Fear  River  estuary,  reached  basement  rock  at  a 
depth  of  1,540  feet  without  encountering  strata  of  Lower  Cretaceous 
age.  Apparently  the  buried  portion  of  the  formation  thins  toward  the 
southeast  and  pinches  out  entirely  between  the  underlying  basement 
rocks  and  the  overlying  Upper  Cretaceous  deposits,  before  the  coast  is 
reached.  Wells  2,000  feet  deep  at  Charleston,  S.  C,  do  not  completely 
penetrate  the  Upper  Cretaceous  deposits,  and  therefore  throw  no  light 
on  the  presence  or  absence  of  Lower  Cretaceous  strata  at  that  place 

Lithologic  characters. — The  Patuxent  formation  consists  of  sands  and 
clays  and  various  intergradations  of  arenaceous  clay  and  argillaceous 
sand.  The  sands  range  from  fine  to  very  coarse  in  texture,  the  individ- 
ual grains  being  as  a  rule  angular ;  the  sands  are  in  most  places  arkosic 
and  locally  contain  a  large  percentage  of  pure  white  kaolin  grains; 
muscovite  mica  is  a  common  constituent  and  in  places  is  present  in 
large  amounts.  The  sands  are  as  a  rule  light  to  dark  gray  and 
greenish-gray,  but  locally  they  are  stained  various  shades  of  red, 
yellow,  and  brown  by  the  hydrous  oxides  of  iron.  The  clays  are  every- 
where more  or  less  arenaceous,  and  fine  mica  flakes  are  generally  present 
in  greater  or  less  amount.  The  colors  range  through  dark  and  light 
drab,  greenish-drab,  gray  and  greenish-gray,  or  the  materials  may  be 
mottled  or  more  or  less  uniformly  colored  with  purplish  and  reddish 
tints. 

In  the  river  exposures,  most  of  which  are  several  miles  from  the  in- 
ner margin  of  the  Coastal  Plain,  the  sands  and  clays  are  very  compact, 
but  nearer  the  Piedmont  border  the  sands  are  in  places  of  a  looser 
texture.  Locally  the  arkosic  sands  are  slightly  indurated,  forming  soft, 
friable  sandstones.  Where  the  formation  is  well  exposed  as  in  the 
bluffs  of  Cape  Fear  River  the  darker  clays  and  lighter  sands  form  al- 
ternate bands,  2  to  10  feet  or  more  in  thickness.  The  sands  commonly 
show  more  or  less  crossbedding,  a  feature  which  is  best  developed  closely 
adjacent  to  the  Piedmont  border.  At  the  few  places  where  the  Patux- 
ent formation  has  been  observed  in  contact  with  the  basement  rocks  a 
basal  conglomerate  of  pebbles  and  cobbles  is  present. 

The  only  fossil  remains  found  in  the  Patuxent  formation  in  North 
Carolina  are  small  amounts  of  lignite  in  some  of  the  exposures  on  Con- 
tentnea  Creek  and  on  Tar  and  Roanoke  rivers. 

Structure  and  thickness. — The  general  strike  of  the  beds,  as  inferred 
from  the  areal  distribution  of  the  belt  of  outcrop,  is  northeast-south- 
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west.  The  Cape  Fear  River  bluffs  furnish  the  only  exposures  of 
sufficient  extent  to  reveal  the  dip  of  the  beds.  Here  certain  of  the  clay 
aud  sand  layers  may  be  traced  for  several  miles,  approximately  at  right 
angles  to  the  strike,  with  scarcely  any  appreciable  change  in  level, 
showing  that  the  dip  in  this  region  is  little  more  than  the  grade  of  the 
stream  itself. 

The  thickness  of  the  Patuxent  formation  from  its  present  eroded 
surface  to  the  underlying  bedrock  has  been  determined  from  well  data  at 
several  places  along  the  belt  of  outcrop.  A  well  drilled  by  the  Fayette- 
ville  Ice  and  Manufacturing  Company,  located  at  their  plant  on  the 
"Wicomico  terrace  on  which  the  business  part  of  Fayetteville  stands, 
after  passing  through  a  few  feet  of  Pleistocene  materials  at  the  top, 
penetrated  the  Patuxent  formation  to  a  depth  of  220  feet,  at  which 
depth  ancient  basement  slate  was  encountered.  An  escarpment  sep- 
arating the  "Wicomico  terrace  from  the  Coharie  terrace,  the  elevation  of 
which  is  about  100  feet  above  the  Wicomico,  runs  north  and  south 
along  the  west  border  of  the  town.  Poor  exposures  of  the  Patuxent 
occur  in  this  escarpment  to  a  height  of  about  35  feet  above  the  Wicomico 
terrace  and  are  overlain  by  Black  Creek  strata;  the  thickness  in  the 
vicinity  of  Fayetteville  must,  therefore,  amount  to  about  255  feet.  At 
Goldsboro,  according  to  a  section  published  by  Darton,1  about  175  feet 
of  materials  wrhich  should  be  referred  to  the  Patuxent  formation  were 
penetrated  from  50  feet  below  the  surface  to  the  surface  of  the  basement 
rocks  underlying  the  Coastal  Plain  at  a  depth  of  226  feet.  At  Tarboro, 
in  a  well  drilled  under  the  auspices  of  the  city  government,  basement 
rock  was  struck  at  a  depth  of  328  feet,  the  lower  228  feet  of  Coastal 
Plain  materials  probably  belonging  to  the  Patuxent  formation.  In  a 
deep  well  at  Scotland  Neck,  Halifax  County,  basement  rock  was  en- 
countered at  a  depth  of  349  feet  and  probably  not  less  than  275  feet  of 
Patuxent  strata  were  penetrated.  The  thickness  of  the  formation  along 
the  southeastern  border  of  the  belt  of  outcrop  throughout  its  northeast- 
southwest  extent  is  therefore  comparable  to  that  at  Fayetteville. 

Origin. — The  Patuxent  formation  is  believed  to  be  of  alluvial  origin 
and  its  geographic  distribution  suggests  that  the  sands  and  clays  com- 
posing it  were  deposited  by  overloaded  streams  crossing  a  coastal  plain 
belt  that  intervened  between  the  coast  line  of  that  period  on  the  east, 
and  higher  lands  that  lay  to  the  west.  The  lithologic  character  of 
these  materials  indicates  that  they  were  largely  derived  from  disin- 
tegrated crystalline  rocks,  chiefly  granites,  gneisses,  and  schists,  such 
as   now  chiefly  compose   the   Piedmont   Plateau   west   of  the   Coastal 

1  Darton,  N.  H.,  Artesian  well  prospects  in  the  Atlantic  Coastal  Plain  region:     U.  S.  Geol. 
Survey   Bull.    138,    pp.   202-203,    1896. 
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Plain.  The  relatively  swift  streams  descending  from  the  higher  lands 
easily  transported  the  rock  detritus  as  far  as  the  Coastal  Plain,  but  there 
the  lower  gradient  checked  the  velocity  of  their  currents,  lessening 
their  capacity  to  carry,  and  forcing  them  to  abandon  large  quantities 
of  sediment  on  the  plain. 

This  period  of  low  altitude  and  deposition  was  followed  by  a  period  of 
uplift  during  which  the  streams  no  longer  dropped  their  suspended 
sediments,  but  carried  them  on  seaward,  and  renewed  their  efforts  to 
carry  forward  the  previously  abandoned  materials;  this  process  of 
removal  continued  until  it  was  stopped  by  a  later  depression  and  the 
deposition  of  the  materials  of  the  younger  Black  Creek  formation  upon 
the  eroded  surface  of  the  partially  destroyed  Patuxent  formation. 

Correlation. — There  is  no  direct  paleontologic  evidence  that  the  for- 
mation under  consideration  is  the  southward  continuation  of  the  Pa- 
tuxent formation  of  Maryland  and  Virginia)  but  the  deposits  closely 
resemble  those  of  the  Patuxent,  and  in  both  areas  the  strata  rest  upon 
the  crystalline  basement  rocks  of  the  Piedmont  Plateau.  Geographic- 
ally the  deposits  in  North  Carolina  are  cut  off  from  their  supposed 
Virginia  equivalents  and  completely  concealed,  by  an  overlap  of  Miocene 
strata  throughout  a  north-south  distance  of  35  or  40  miles. 

Upper  Cretaceous 

BLACK   CREEK   FORMATION 

Areal  distribution. — The  Black  Creek  formation  outcrops  in  a  belt 
southeast  of  that  in  which  the  Patuxent  formation  comes  to  the  sur- 
face. In  the  Cape  Fear  River  region  this  belt  is  30  miles  or  more  in 
width,  but  it  becomes  narrower  toward  the  northeast  to  a  minimum  of 
about  8  miles  on  Tar  River.  The  counties  in  North  Carolina  in  which 
outcrops  occur  are  northern  Pitt,  northern  Greene,  Wayne,  southern 
Johnston,  western  Duplin,  Sampson,  southern  Cumberland,  Bladen,  and 
Robeson.  In  the  northeastern  part  of  South  Carolina  the  southward 
extension  of  the  formation  underlies  Dillon  and  Darlington  counties  and 
portions  of  Marion,  Florence,  Marlboro,  and  Chesterfield  counties.  The 
type  exposures  are  along  Black  Creek  in  Florence  and  Darlington  coun- 
ties, and  the  formation  is  poorly  exposed  at  a  few  other  localities  in 
the  area.  The  Middendorf  arkose  member,  which  in  South  Carolina 
forms  the  basal  100  to  200  feet  of  the  formation,  extends  toward  the 
southwest  across  that  state  to  the  valley  of  Big  Horse  Creek  in  Aiken 
County.  Future  investigations  may  show  that  the  member  also  extends 
into  North  Carolina,  but  it  has  not  yet  been  recognized  there. 


S  Cretaceous  Formations  of  North  Carolina 

Stratigraphic  relations. — The  Black  Creek  formation  rests  with  a 
marked  unconformity  on  the  eroded  surface  of  the  Patuxent  formation, 
the  contact  being  well  exposed  at  various  places  on  Cape  Fear  and  Neuse 
rivers,  Contentnea  Creek,  and  Tar  River.  This  break  is  believed  to 
represent  a  considerable  portion  of  Lower  Cretaceous  time  and  a  part  of 
early  Upper  Cretaceous  time. 

So  far  as  known,  no  stratigraphic  break  occurs  between  the  Black 
Creek  and  the  overlying  Peedee  formation  in  North  Carolina,  the  sedi- 
ments indicating  a  transition  from  the  shallower  water  conditions 
which  produced  the  former  to  the  deeper  water  conditions  under  which 
the  latter  was  formed.  The  line  of  division  between  the  two  formations 
has  been  drawn  at  the  top  of  the  transition  beds  carrying  the  Snow  Hill 
fauna,  or  at  the  point  where  the  materials  become  finally  of  a  true 
marine  character.  An  apparent  unconformity  of  appreciable  time  sig- 
nificance between  the  Black  Creek  and  Peedee  formations  has  been 
noted  at  one  place  in  the  eastern  part  of  Florence  County,  S.  C. 

The  formation  extends  coastward  beneath  the  Peedee  formation  and 
has  been  recognized  in  the  basal  portion  of  a  well  boring  at  "Wilmington, 
where  the  thickness  amounts  to  about  390  feet;  in  the  basal  portion  of  a 
boring  at  Fort  Caswell,  where  the  thickness,  if  correctly  interpreted,  is 
400  feet;  and  in  approximately  the  lower  385  feet  of  a  2,000-foot  well  at 
Charleston,  S.  C.  In  these  wells  the  buried  representatives  of  the  for- 
mation are  of  purely  marine  origin,  since  they  carry  marine  organisms. 
The  lower  20  or  25  feet  of  strata  encountered  in  the  Charleston  well 
belong  in  the  Exogyra  upatoiensis  zone  described  on  page  38. 

The  beveled  edge  of  the  Black  Creek  formation  in  the  belt  where  it 
would  otherwise  appear  as  the  surface  material  is  everywhere  concealed 
by  relatively  thin,  overlapping  Tertiary  strata  or  by  Pleistocene  terrace 
deposits,  except  as  locally  revealed  by  stream  or  artificial  cuttings.  The 
greatest  transgression  of  Tertiary  strata  is  from  Wayne  County  toward 
the  north  where  the  Miocene  intervenes  between  the  Black  Creek  forma- 
tion and  the  Pleistocene  terrace  covering. 

Typical  deposits. — In  North  Carolina  the  formation  typically  con- 
sists of  thinly  laminated,  more  or  less  ferruginous  sand  and  clay,  but 
the  materials  may  vary  abruptly  both  horizontally  and  vertically,  sand 
predominating  at  some  places  and  clay  at  others.  In  places  the  clay 
is  replaced  within  a  short  distance  horizontally  by  great  lenses  of 
medium-grained,  highly  crossbedded  sand.  Not  uncommonly  the  clay 
and  sand  laminae  are  inclined  at  considerable  angles  from  the  horizon- 
tal, due  to  current  bedding.  On  account 'of  the  contained  carbonaceous 
matter  the  clays  are,  as  a  rule,  dark  to  black  in  color,  which  explains 


PLATE     III 


A.  Unconformable  contact  between  the  Patuxent  and  Black  Creek  forma- 
tions, Cape  Fear  River,  left  bank,  fifteen  miles  below  Fayetteville, 
N.   C. 


B.  Unconformable  contact  between  the  massive  sands  and  clays  of  the  Patuxent 
formation,  and  overlying  laminated  sands  and  clays  of  the  Black  Creek  forma- 
tion,   Neuse    River,    two   miles    southwest    of    Goldsboro,    X.    C. 
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the  usual  dark  appearance  of  the  formation;  clays  of  lighter  color  are 
present,  however,  in  places.  The  sands  are  commonly  gray  or  light 
yellow,  but  may  have  a  greenish  tinge  due  to  the  presence  of  ferrous 
iron  or  a  slight  content  of  glauconite ;  they  are,  as  a  rule,  fine  to  medium- 
grained  in  texture  and  generally  contain  a  noticeable  percentage  of 
very  fine  flakes  of  muscovite  mica. 

Thin  seams  of  finely  comminuted,  lignitized  vegetable  particles  are 
common  in  the  formation.  Pieces  of  lignite  ranging  in  size  from  small 
particles  to  twigs,  branches,  and  even  large  trunks  of  trees,  occur 
scattered  irregularly  through  the  formation.  The  larger  pieces  are  in 
most  cases  flattened,  but  as  a  rule  show  the  structure  of  the  wood  dis- 
tinctly. Many  of  the  smaller  pieces  appear  waterworn,  having  their 
edges  and  ends  rounded.  Leaves  have  been  found  at  20  or  more  locali- 
ties in  a  fairly  good  state  of  preservation;  most  of  them  belong  to  the 
more  resistant  types  of  plants,  especially  those  capable  of  withstanding 
maceration,  such  as  the  conifers,  though  less  resistant  dicotyledons 
have  been  preserved  in  places,  as  at  Court  House  Landing,  Cape  Fear 
River,  and  in  the  Middendorf  member  in  South  Carolina.  Iron  sul- 
phide is  associated  with  the  lignite  at  many  places,  probably  chiefly  in 
the  form  of  marcasite;  it  is  found,  coating  lignite  or  filling  the  seams 
and  cracks  within  the  wood  itself,  and  also  in  the  form  of  irregular 
concretions  of  various  sizes,  not,  as  a  rule,  attaining  very  large  di- 
mensions. The  surface  of  the  concretions,  which  in  the  original  posi- 
tion in  the  beds  was  covered  with  bright  crystals  of  the  mineral,  is  com- 
monly corroded  and  rusty  as  a  result  of  exposure  to  the  atmosphere. 
Fossil  resin  in  the  form  of  small  particles  and  pellets  not  exceeding 
one-half  inch  in  longest  dimension  has  been  found  associated  with  the 
lignite  at  many  places. 

Snow  Hill  calcareous  member. — Toward  the  upper  part  of  the  forma- 
tion ^the  laminated  sands  and  clays  become  interstratified  with  layers 
or  lenses  of  more  or  less  calcareous  greensand  and  marine  clay,  some  of 
which  contain  an  abundant  marine  fauna,  as  at  Snow  Hill,  Green 
County,  N.  C,  at  Blue  Banks  Landing,  Tar  River,  Pitt  County,  N\  C, 
at  numerous  localities  on  Black  River  in  Sampson  County,  N".  C,  and  at 
Hodge's  old  mill  site  in  Marion  County,  S.  C.  In  the  laminated  strata 
the  thin  sand  partings  and  layers  are  also  noticeably  glauconitic  in 
places.  These  glauconitic  and  marine  invertebrate-bearing  beds  appear 
to  mark  the  transition  from  the  more  typical  deposits  of  the  Black 
Creek  formation,  which  were  probably  laid  down  in  very  shallow  marine 
waters  or  in  sounds  and  estuaries,  to  the  deposits  of  deeper  marine 
origin  which  typify  the  Peedee  formation.  At  Horrell  Landing  on  Black 
River  a  typical  Black  Creek  flora  was  found  above  the  uppermost  in- 
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vertebrate-bearing  stratum  of  the  transition  beds,  which  for  this  reason 
can  logically  be  regarded  as  included  within  the  Black  Creek  formation. 
On  account  of  the  numerous  localities  in  the  transition  beds  which  have 
yielded  invertebrate  fossils,  it  is  necessary  for  convenience  of  reference 
to  apply  a  name  to  this  part  of  the  Black  Creek  formation.  The  name 
Snow  Hill  calcareous  member  is  therefore  proposed  for  the  upper  100  to 
200  feet  of  the  formation  which  consists  of  lenses  and  layers  of  inver- 
tebrate-bearing sands  and  clays  deposited  in  deeper  marine  waters, 
interstratified  with  typical  laminated  strata  more  or  less  glauconitic. 
Paleontologically,  the  Snow  Hill  member  belongs  to  the  upper  part  of 
the  zone  of  Exogyra  ponderosa  of  the  Atlantic  and  Gulf  Coastal  Plain. 

Poorly  preserved  fossil  bones  belonging  to  the  orders  Dinosawria, 
Crocodilia,  and  Testudinata  have  been  found  at  a  few  places  in  the 
Snow  Hill  member,  notably  at  Phoebus  Landing,  Cape  Pear  River, 
about  5  miles  below  Elizabethtown,  Bladen  County,  "N-.  C.  These  are 
all  near  shore  and  land  forms. 

Structure  and  thickness. — The  strike  of  the  strata  of  the  Black  Creek 
formation  is  approximately  northeast-southwest  parallel  to  the  strike 
of  the  strata  of  the  Patuxent  formation. 

The  crossbedding  and  the  horizontal  variation  in  the  character  of  the 
materials  of  the  Black  Creek  formation  make  it  difficult  to  determine 
the  dip  of  the  strata  by  tracing  individual  layers.  The  position  of  the 
formation,  however,  between  the  slightly  inclined  strata  of  the  underly- 
ing Patuxent  formation  and  the  equally  slightly  inclined  strata  of  the 
overlying  Peedee  formation,  indicates  that  the  dip  is  low,  probably  not 
more  than  20  feet  to  the  mile,  and  perhaps  less. 

Owing  to  the  lack  of  exact  data  relative  to  the  dip  of  the  beds,  the 
thickness  of  the  formation  can  not  be  accurately  estimated  from  sur- 
face outcrops.  The  width  of  the  belt  of  outcrop  in  the  Cape  Pear  re- 
gion is  at  least  30  miles.  If  the  dip  amounts  to  as  much  as  20  feet 
to  the  mile,  the  thickness  would  be  600  feet,  an  estimate  which  may  be 
too  large.  The  formation  rapidly  thins  toward  the  north,  the  thickness 
on  Neuse  River  being  perhaps  less  than  one-half  that  on  Cape  Pear 
River,  and  still  less  on  Contentnea  Creek  and  Tar  River. 

The  thickness  of  deposits  belonging  to  the  formation  penetrated  in 
several  deep  wells  near  the  coast  is  stated  on  page  8. 

Origin. — The  current-bedded  sands,  clays,  and  lignites  which  pre- 
dominantly compose  the  typical  beds  of  the  Black  Creek  formation  were 
deposited  in  shallow  sea  water  near  shore,  or  perhaps  in  part  in  shallow 
bays  and  estuaries.  That  the  materials  were  not  laid  down  by  fresh 
alluvial  waters  is  shown  by  the  occurrence  of  more  or  less  glauconite 
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from  the  base  to  the  top  of  the  formation  and  by  the  occurrence  of 
marine  invertebrates  in  the  upper  part  of  the  terrain.  The  calcareous 
marls  which  characterize  the  Snow  Hill  member  of  the  formation  in- 
dicate deposition  in  somewhat  deeper  marine  waters. 

The  sea  in  which  the  materials  were  deposited  evidently  spread  west- 
ward over  the  eroded  surface  of  the  Patuxent  formation  as  a  result  of  a 
downsinking  of  the  land  or  a  rise  of  sea  level  with  respect  to  the  land. 
The  notable  absence  of  gravel  from  the  formation  indicates  that  the 
land  west  of  this  sea  was  low  and  was  not  being  rapidly  eroded,  and  the 
large  amount  of  comminuted  and  mascerated  vegetable  matter  indi- 
cates an  abundant  growth  of  vegetation  along  the  shores  and  along  the 
banks  of  the  streams  entering  the  sea.  The  streams  doubtless  carried 
the  vegetable  matter  to  the  sea,  where  it  floated  about  until  it  became 
water-logged  and  sank. 

The  light-colored  sands  and  clays  of  the  Middendorf  member  of  the 
formation  in  South  Carolina  (see  p.  7)  may  be  of  non-marine  origin, 
but  if  so  they  were  doubtless  laid  down  on  a  low  plain  closely  bordering 
the  sea. 

Correlation. — The  Black  Creek  formation  corresponds  approximately 
to  the  Exogyra  ponderosa  zone  of  the  Atlantic  and  Gulf  Coastal  Plain, 
although  the  base  of  the  formation  may  lie  stratigraphically  somewhat 
lower  than  the  base  of  that  zone.  The  correlation  of  the  formation  is 
discussed  at  length  by  the  writer  on  pages  36-48.  See,  also,  Plate  8, 
opposite  page  36. 

peedee  formation 

Areal  distribution. — The  Peedee  formation  outcrops  in  a  belt  east 
and  southeast  of  that  in  which  the  Black  Creek  formation  appears  at 
the  surface.  As  in  the  case  of  the  Black  Creek  formation,  the  widest 
part  of  the  belt  is  in  the  southern  counties  of  North  Carolina  in  the 
Cape  Fear  River  region,  where  it  reaches  or  perhaps  exceeds  37  miles, 
and  in  the  eastern  part  of  South  Carolina  in  the  region  of  Peedee  River, 
where  it  is  over  30  miles  wide.  North  of  Cape  Fear  River  the  belt 
extends  in  a  north-northeasterly  direction,  the  most  northerly  known  oc- 
currence being  at  Greenville  in  Pitt  County.  Between  Peedee  and  Santee 
rivers  in  South  Carolina  the  formation  disappears  beneath  overlapping 
strata  of  Eocene  age.  The  counties  in  which  outcrops  have  been  ob- 
served are  Pitt,  Greene,  Lenoir,  Duplin,  Pender,  Bladen,  New  Hanover, 
Columbus,  and  Brunswick,  in  North  Carolina;  Horry,  Marion,  Florence, 
and  Georgetown,  in  South  Carolina. 
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Stratigraphic  relations. — The  formation  is  believed  to  rest  conform- 
ably upon  the  Black  Creek  formation  in  North  Carolina,  but  in  South 
Carolina  there  is  evidence  of  an  unconformity  of  appreciable  time  im- 
portance at  one  locality  in  Florence  County  (p.  32).  The  relation  of 
the  upper  surface  of  the  formation  to  overlying  Tertiary  and  Quater- 
nary deposits  is  everywhere  that  of  unconformity. 

Toward  the  southeast  the  formation  passes  unconformably  beneath 
deposits  of  Tertiary  age  belonging  in  part  to  the  Eocene,  in  part  to  the 
Miocene,  and  in  part  to  the  Pliocene.  In  the  belt  of  outcrop  thin, 
more  or  less  discontinuous  sheets  of  Miocene  and  Pliocene  occur  in 
shallow  erosion  basins  resting  unconformably  on  the  Peedee  formation, 
but  the  distribution  of  these  basins  is  very  imperfectly  known.  In 
Greene  and  Pitt  counties,  N.  C,  the  formation  is  overlain  by  Miocene 
strata  except  along  the  streams.  A  thin  sheet  of  Pleistocene  sands  and 
loams  of  terrace  origin  forms  the  immediate  surface  throughout  the 
area,  and  these  obscure  the  Cretaceous  and  Tertiary  formations  except 
along  the  streams  and  in  artificial  excavations. 

Lithologic  characters. — The  Peedee  formation  is  composed  chiefly 
of  compact  dark-green  or  gray,  finely  micaceous,  more  or  less  glauconitic 
and  argillaceous  sand,  most  layers  of  which  are  in  some  degree  calcare- 
ous and  some  of  which  are  sufficiently  calcareous  to  form  impure  lime- 
stones, and  interstratified  layers  of  dark  marine  clay.  Irregular  con- 
cretionary masses  of  impure  calcium  carbonate  occur  in  places  either 
scattered  irregularly  through  the  sand  or  arranged  in  layers  parallel  to 
the  bedding,  producing  nodular  bands  along  the  river  bluffs ;  concretions 
4  or  5  feet  in  their  longest  diameter  have  been  observed.  The  content 
of  glauconite  in  the  greensands  of  North  Carolina  appears  to  be  less 
than  that  of  the  greensand  marls  of  New  Jersey.  A  number  of  analyses 
of  the  greensands  are  given  by  Ebenezer  Emmons  in  his  report  of  the 
North  Carolina  Geological  Survey,  1858,  entitled  "Agriculture  of  the 
eastern  counties,"  pages  89-100,  and  the  potash  content  of  three  samples 
of  greensand  from  Contentnea  Creek  are  given  by  Dr.  G.  H.  Ashley  in 
V.  S.  Geol.  Survey  Bull.  660,  pp.  45-48. 

Fossils,  principally  mollusks,  occur  either  scattered  irregularly 
through  the  deposits  or  arranged  in  layers  1  to  3  feet  or  more  in  thick- 
ness; though  the  individuals  are  numerous  in  places,  the  number  of 
species  thus  far  identified  is  relatively  small.  Where  the  shells  are 
abundant  the  materials  may  be  classed  as  shell  marl.  In  places  the 
shell  substance  has  been  dissolved  and  carried  away  by  circulating 
ground  waters,  leaving  casts  and  molds  of  clay,  sand,  marcasite  or  phos- 


PLATE     IV 


A.  Typical  laminated  sands  and  clays  of  the  Black  Creek  formation,  overlain  by  white 
Pleistocene  sand,  Big  Sugar  Loaf  Landing,  Cape  Fear  River,  about  eight  miles 
below    Elizabethtown,    N.    C. 


B.     Crossbedded  sands  and  .lays  of  the  Black  Creek  formation.  Prospec]   Ball,   Bluff,  Cape 
Fear   River,   twenty  miles  above    Elizabethtown   in   northern    Bladen   County,    N.    < 
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phate.  Shark  teeth  are  not  uncommon  and  fragments  of  hones  occur 
rarely. 

Structure  and  thickness. — The  strike  of  the  formation  is  nearly  par- 
allel to  the  direction  of  the  belt  of  outcrop ;  north  of  Cape  Fear  River 
it  is  approximately  north  20  degrees  east.  In  the  region  of  the 
Cape  Tear  it  swings  around  nearly  due  northeast-southwest  and  extends 
into  South  Carolina  in  that  direction.  The  Peedee  strata  dip  gently  to 
the  southeast.  Calculations  based  on  surface  observations  along  Cape 
Fear  River  and  on  data  obtained  from  the  deep  well  borings  at  Wilming- 
ton and  Fort  Caswell,  indicate  that  the  amount  of  the  dip  is  between 
20  and  25  feet  to  the  mile. 

The  greatest  known  thickness  of  the  formation  is  that  indicated  by 
the  well  at  Fort  Caswell,  where  the  base  of  the  Eocene  is  at  a  depth 
of  254  feet,  and  the  base  of  the  Peedee  formation  at  a  depth  of  1,140 
feet,  indicating  a  thickness  of  886  feet  of  Peedee  strata.  In  the  deep 
well  at  Wilmington  the  Peedee  was  penetrated  from  the  surface  to  a 
depth  of  720  feet.  At  Charleston,  S.  C,  800  feet  of  strata  referred  to 
the  Peedee  was  penetrated  between  depths  of  750  and  1,550  feet. 

Origin. — The  massive  bedding,  the  contained  fossil  marine  organisms, 
and  the  widely  disseminated  glauconite  in  greater  or  less  amounts, 
indicate  that  this  formation  originated  in  open  marine  waters.  Al- 
though, the  massive  character  of  the  strata  indicates  that  they  were 
largely  deposited  on  a  sea  bottom  that  was  below  the  active  influence 
of  waves  and  currents,  the  sea  was  probably  relatively  shallow,  perhaps 
nowhere  exceeding  50  fathoms. 

Correlation. — Paleontologically  the  Peedee  formation  falls  within  the 
zone  of  Exogyra  costata  of  the  Atlantic  and  Gulf  Coastal  Plain,  though 
probably  the  uppermost  part  of  the  zone  is  not  represented.  Approxi- 
mately the  lower  half  of  the  formation  is  embraced  within  the  Exogyra 
cancellata  subzone  (see  page  51).  The  latter  seems  to  be  wanting  in 
South  Carolina,  where  it  is  probably  represented  by  the  unconformity 
separating  the  Black  Creek  and  Peedee  formations,  described  on  page  8. 
The  correlation  of  the  formation  is  discussed  at  length  on  pages  48-52. 
See,  also,  Plate  8,  opposite  page  36. 

Fossil  Localities 

The  localities  in  the  Carolinas  at  which  Cretaceous  marine  inverte- 
brate fossils  have  been  obtained  are  briefly  described  below.  For  the 
convenience  of  the  reader  sketch  maps  (figures  1-6)  of  the  principal 
rivers  are  given,  showing  the  location  of  small  towns,  landings,  ferries, 
and  bluffs.  The  collections  were  made  by  the  writer  except  as  other- 
wise stated. 
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SNOW    HILL   CALCAREOUS   MEMBER    OF   BLACK    CREEK   FORMATION 
PITT    COUNTY,    NORTH    CAROLINA 

(./ thrum  place. — A  few  fossils  were  obtained  from  an  abandoned  marl 
pit  on  the  Gohram  place  north  of  Tar  River,  south  of  the  Tarboro  road,  6 
miles  northwest  of  Greenville  (list  in  table,  opposite  p.  38,  U.S.G.S. 
coll.  8305). 

Banks  Landing. — Strata  containing  a  moderately  large  fauna 
are  well  exposed  at  Blue  Banks  Landing,  Tar  River,  7  miles  above 
Greenville,  right  bank  (fig.  1)  : 

Section  at  Blue  Banks  Landing. 
Pleistocene :  Feet 

Very  coarse,   light  yellowish  to  white,  arkosic  sand 8 

(Unconformity.) 
Miocene: 

Layers   of   sand    and    clay 20-25 

(Unconformity.) 
Upper  Cretaceous   (Snow  Hill  member  of  Black  Creek  formation): 

Dark  green,  glauconitic,  finely  micaceous,  argillaceous  sand... 
Stratified,    dark   green   to   black,   finely   micaceous,    arenaceous 
clay,  containing  some  finely  comminuted  vegetable  matter.. 
Dark  green,  glauconitic,  finely  micaceous  and  arenaceous,  cal- 
careous   clay,    containing   fossils 6 

Dark    green,    finely    micaceous,    argillaceous,    glauconitic,    cal- 
careous   sand    containing    fossils 4 

Fossils  were  obtained  from  the  two  lowermost  strata  of  the  section 
(U.S.G.S.  colls.  4144,  5347  in  table  op.  p.  38). 
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Fig.   i. — Sketch  map  or  part  of  Tar  River,    N.  0. 
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contentnea  creek,  north  carolina 

Snow  Hill. — The  classic  locality  of  the  Snow  Hill  member  at  Snow 
Kill  is  the  most  prolific  in  species  of  any  Cretaceous  locality  in  the  State, 
100  species  and  varieties  having  been  identified  from  it  (fig.  2).  No 
exposures  of  Cretaceous  materials  were  observed  by  the  writer  along 
the  immediate  banks  of  Contentnea  Creek,  but  exposures  were  seen  by 
Prof.  Kerr,1  who  says : 

"And  at  Snow  Hill,  in  Lenoir  County  [Greene  County],  on  Contentnea 
Creek,  is  a  line  of  bluffs  on;  the  south  side  of  the  stream,  several  hundred 
yards  in  length  and  20  to  40  feet  high,  the  lower  portion  of  which,  to  the 
height  of  10  or  12  feet,  is  a  Cretaceous  sandy  marlyte  filled  with  shells   .    . " 

This  is  the  locality  from  which  Conrad  described  39  new  species. 
Some  of  his  types  are  in  the  Conrad  collection  which  is  now  in  the 
National  Museum,  some  are  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  and  some  have  been  lost  or  destroyed. 

When  the  writer  visited  this  locality  the  water  level  was  several  feet 
above  an  extreme  low  stage  and  the  outcrops  described  by  Kerr  may  have 
been  concealed  or  they  may  have  subsequently  become  hidden  by  a 
growth  of  vegetation.  However,  in  a  ravine  near  a  schoolhouse,  in  the 
scarp  bordering  a  swamp  west  of  town,  a  small  exposure  was  found, 
from  which  many  fossils  were  collected,  including  most  of  the  species 
described  by  Conrad  (U.  S.  G.  S.  coll.  5348).  The  matrix  at  this  lo- 
cality is  dark  green,  glauconitic,  argillaceous  sand.  The  fossil  layer 
is  10  or  15  feet  above  medium  low-water  level  of  Contentnea  Creek.  In 
1891  a  collection  was  made  by  Dr.  T.  W.  Stanton  from  the  same  horizon 
somewhere  along  the  same  scarp  (U.  S.  G.  S.  coll.  785). 

Six  miles  below  Snow  Hill. — A  few  fossils  were  collected  from  4  feet 
of  dark  green,  compact,  argillaceous,  micaceous,  glauconitic  sand,  ex- 
posed in  the  left  bank  of  Contentnea  Creek,  6  miles  below  Snow  Hill; 
the  shells  were  very  soft  and  were  found  chiefly  in  the  lower  2  feet  of 
the  sand  (U.  S.  G.  S.  coll.  4142). 

Near  Hooherton. — The  following  section,  exposed  in  the  right  bank, 
1%  or  2  miles  below  Hookerton,  near  milepost  20,  yielded  a  small  fauna : 

Section  near  milepost  20. 
Pleistocene:  Feet 

Terrace    sand 5 

(Unconformity.) 


1Kerr,  W.  C,  North  Carolina  Geol.  Survey  Rept.,  vol.  1,  p.  149,  1875. 
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Feet 
Upper  Cretaceous  (Snow  Hill  member  of  Black  Creek  formation): 

Dark  green,  compact,  micaceous,  glauconitic  sand,  locally  in- 
durated in  concretionary  masses  1  to  2  feet  in  diameter; 
fossiliferous  in  lower  2  feet  (U.  S.  G.  S.  coll.  4148) 12 

NEUSE    RIVER,    NORTH    CAROLINA 

Seventy -nine  and  one-half  miles,  above  New  Bern. — A  few  casts  were 
obtained  from  a  section  exposed  in  the  right  bank  about  79%  miles 
above  New  Bern  (fig.  2)  : 

Section,  79%  miles  above  New  Bern. 
Pleistocene:  Feet 

Loam  and  sand  with  a  band  of  gravel  at  base 6 

(Unconformity .) 

Upper  Cretaceous  (Snow  Hill  member  of  Black  Creek  formation): 

Greenish-gray,    marine    sand    containing    casts    of    pelecypods 

(U.  S.  G.  S.  coll.  5418) 6 

Below  milepost  77. — A  few  feet  of  dark  greenish-gray,  glauconitic 
sand  outcrops  in  the  left  bank  a  short  distance  below  milepost  77  be- 
neath about  10  feet  of  Pleistocene  materials.  From  this  was  obtained 
marcasite  casts  of  Pedalion  (IT.  S.  G.  S.  coll.  5351). 

Near  Seven  Springs. — About  half  a  mile  west  of  Seven  Springs,  a 
few  rods  below  what  is  known  as  the  "Ninth  Spring,"  and  back  from 
Neuse  Kiver  about  a  quarter  of  a  mile,  is  a  3-foot  exposure  of  dark 
green  marine  clay,  one  layer  of  which  contains  an  abundance  of  soft 
clay  casts  (U.  S.  G.  S.  coll.  5352).  The  altitude  of  this  layer  above 
low-wrater  level  in  the  river,  determined  by  rough  leveling,  is  about  15 
feet. 

Auger  Hole  Landing. — At  Auger  Hole  Landing,  left  bank,  73  miles 
above  JSTew  Bern,  is  a  small  exposure  from  which  a  moderately  large 
fauna  was  obtained: 

Section  at  Auger  Hole  Landing. 
Pleistocene:  Feet 

Yellow,  loamy  clay  and  sand  with  a  band  of  gravel  at  base. ...  3-7 

(Unconformity.) 

Upper  Cretaceous  (Snow  Hill  member  of  Black  Creek  formation) : 

Dark  greenish-gray,  more  or  less  argillaceous  sand,  with  an 
indurated  layer  1  to  2  feet  thick  near  base.  Very  fos- 
siliferous, the  fossils  being  chiefly  in  the  form  of  fragile 
shells  and  casts.  Locally,  just  above  the  indurated  layer, 
the  shells  form  a  loose  coquina   (U.  S.  G.  S.  coll.  5353) 6 
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Seventy-two  and  621  -j  miles  above  New  Bern. — A  few  fossils  were  ob- 
tained from  a  low  exposure  of  dark  green,  micaceous,  slightly  argilla- 
ceous, glauconitic  sand,  at  milepost  72,  right  bank,  22  miles  above  Kins- 
ton  (IT.  S.  G.  S.  coll.  413S),  and  a  few  species  were  collected  from  simi- 
lar materials  at  a  small  exposure  121//o  miles  above  Kinston  (62% 
miles  above  Xew  Bern),  left  bank  (U.  S.  G.  S.  coll.  4135). 

Whiteley  Creel-  Landing. — An  important  exposure  is  afforded  by  a 
low  bluff  at  Whiteley  Creek  Landing,  right  bank,  milepost  60: 

Section  at  Whiteley  Creek  Landing. 

Pleistocene:  Feet 

Yellow,  sandy  clay  loam,  grading  downward  into  coarse  sand 

with  a  thin  band  of  gravel  along  the  base 6-10 

(Unconformity.) 

Upper  Cretaceous  (Snow  Hill  member  cf  Black  Creek  formation): 

Dark,  greenish-gray,  rather  coarbe,  glauconitic  sand,  with 
several  more  or  less  discontinuous  indurated  layers  between 
the  top  and  bottom;  exposed  for  a  distance  of  about  one- 
third  of  a  mile.  Very  fossiliferous,  the  fossils  being  soft 
except  in  the  indurated  layers  (U.  S.  G.  S.  colls.  4136,  5354) . .        8-10 

BLACK    RIVER,    NORTH    CAROLINA 

Mossy  Log  Landing. — At  Mossy  Log  Landing,  Black  River,  71% 
miles  above  Wilmington,  right  bank,  the  following  section  is  revealed 
(fig.  3) : 

Section  at  upper*  end  of  bluff  at  Mossy  Log  Landing. 
Pleistocene:  feet 

Loose    gray    sand 3 

(Unconformity.) 
Upper  Cretaceous   (Snow  Hill  member  of  Black  Creek  formation): 

Dark,  greenish-gray,  slightly  arkosic,  compact,  argillaceous 
sand,   in  places  ferruginous,   containing  soft  casts  of  shells 

(U.  S.  G.  S.  coll.  5357) 4 

Laminated,  dark  to  black  clay  and  gray  or  ferruginous  sand 
in  which  were  observed  a  few  poorly  preserved  leaves  of 
A  raucaria  bladenensis  Berry 7 

Betvjeen  Mossy  Log  Landing  and  Gummers  Cove. — Between  Mossy 
Log  Landing  and  Gummers  Cove  (60%  miles  above  Wilmington)  are 
a  number  of  low  exposures  of  dark  green  or  greenish-gray  marine, 
fossil  iferous  sand  with  an  occasional  indurated,  calcareous  layer,  like- 


PLATE     V 


Marine  invertebrate-bearing  sands  and  clays  of  the  Snow  Hill  member   of  the  Black 
Creek  formation  overlain  by  Miocene  strata,  Blue  Banks  Landing,  Tar  River,  N.  C. 


B.     Fossiliferous   indurated    layer    in    Snow   Hill   member   of   Black   Creek   formation,    Deep 
Water  Point,  Cape  Fear  River,  fifty-one  and  one-half  miles  above  Wilmington,  N.  C. 
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wise  fossiliferous,  belonging  to  the  Snow  Hill  member.     Fossils  were 
collected  at  the  localities  enumerated  below: 

Sixty-nine    miles    above    Wilmington,    right    bank.      U.  S.  G.  S.    coll. 

5356. 
Bryant  Newkirk's  marl  hole,  66  miles  above  Wilmington,  right  bank. 

U.  S.  G.  S.  coll.  5358. 
Sixty-four  miles  above  Wilmington,  left)  bank.     U.  S.  G.  S.  coll.  5359. 
Corbits  Landing,  QZ1/^  miles  above  Wilmington,  left  bank,  U.  S.  G.  S. 

coll.  5360. 
Sixty-two  and  one-half  miles  above  Wilmington,  right  bank,  U.  S.  G.  S. 

coll.  5361. 
Kerrs  Cove,  6214  miles  above  Wilmington,  left  bank.    U.  S.  G.  S.  colls. 

4156  and  5362. 
Gummers   Cove,  a  quarter   of  a   mile  above  Delta,   right  bank,   60% 

miles  above  Wilmington.     U.  S.  G.  S.  coll.  3355. 


A  jClearRun 

Su^rLoaf      (^Herring 
(High  Hills)  ^j"\ Sradsiiaws 

Big  Bend->ySykes 

Mossy  Log  *^V70 

Bryant  Nevv.kirKs\  Newark*  Bridge 
Marl   Hole       iL65  5 

Gwmners  Cove N    y/cbrbits    Bluff 

^?elta._. corbits  Bridge 
(Ivairhoe 
-Corbits 

Hatchers  Reaches 
>*\ron  Mine  Idg 
SO  b 


Wilmington 


Fro.  3. — Sketch  map  or  part  of  Black  River,  N.  C. 


Near  Ivanhoe. — Dark,  laminated  clay  and  sand  exposed  in  the  left 
bank,  near  Ivanhoe,  56%  miles  above  Wilmington,  yielded  a  few  casts 
of  pelecypods  and  crab  claws  (U.  S.  G.  S.  coll.  5363). 
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The  following  is  another  section  in  the  left  bank  near  Ivanhoe: 
Section,  56^4  miles  above  Wilmington, 

Pleistocene:  Feet 

Yellow   sand 10 

(Unconformity.) 

Upper  Cretaceous   (Snow  Hill  member  of  Black  Creek  formation): 

Dark  green,  finely  micaceous,  sandy,  glauconitic  clay  with 
scattered  bits  of  lignite,  vegetable  particles  and  resin,  and 
containing  soft  casts  and  prints  of  shells    (U.  S.  G.  S.  coll. 

5364)     4 

Yellow,   sulphur-stained   sand 2 

Concealed  to  water's  edge 5 

Hatchers  Beaches. — At  Hatchers  Reaches,  54^2  miles  above  Wilming- 
ton, an  indurated  layer  of  gray,  calcareous,  fossiliferous  limestone,  ex- 
posed in  the  left  bank  only  at  an  extremely  low  stage  of  water,  yielded 
a  few  poorly  preserved  fossils  (IT.  S.  G.  S.  coll.  5365). 

Iron  Mine  Landing. — Fossils  in  a  rather  poor  state  of  preserva- 
tion were  collected  from  a  section  exposed  at  Iron  Mine  Landing,  left 
bank,  51  miles  above  Wilmington  : 

Section  at  Iron  Mine  Landing. 
PU  istoc<  nc:  Feet 

Dark  brown,  rather  coarse,  ferruginous  sand 8 

(Unconformity.) 
Upper   Cretaceous    (Snow    Hill    member    of    Black    Creek    formation, 
U.  S.  G.  S.  coll.  3366): 
Dark,    greenish-gray,   sandy,   micaceous,    compact   clay,   with   a 

few  soft  casts 7 

Indurated  layer  of  gray,  calcareous  sandstone 1.5 

Layer  of  soft  shell  marl  with  gray  sand  matrix 2.5 

Indurated  layer  of  siliceous  shell  marl 1 

CAPE    FEAR   RIVER,    NORTH    CAROLINA 

Walkers  Bluff,  Cape  Fear  River,  milepost  60,  about  13  miles  below 
Elizabethtown  (fig.  5,  p.  26),  right  bank,  reveals  the  section  described 
•.     The  fossils  wore  eollected  by  E.  W.  Berry  and  the  writer. 

Section  at  Walkers  Bluff. 

i  :  Feet 

iy    loam 2 

Mottled,  reddish  and  yellowish,  arenaceous  clay 1.5 

(Unconformity.) 
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Feet 
Plioce?ie    (Waccamaw  formation): 

Sand,   clay,   and   shell  marl 25 

(Unconformity.) 
Upper  Cretaceous  (Snow  Hill  member  of  Black  Creek  formation): 

Indurated  layer  of  calcareous,  focsiliferous  sandstone.  This  is 
seen  at  the  lower  end  of  the  bluff  immediately  below  the 
Pliocene  marl.  Farther  upstream  it  appears  to  be  repre- 
sented at  the  same  level  by  loose,  unconsolidated  sand. 
Still  farther  upstream,  where  the  slope  is  covered  with 
vegetation,  the  river  bank  at  low  water  is  strewn  with 
boulders  of  fcssiliferous  sandstone  which  have  fallen  from 
this  Cretaceous  layer.  The  fossils  are  mostly  in  the  form 
of     poorly    preserved     casts     (U.  S.  G.  S.    colls.     3354,     4145, 

5368)    1 

Chiefly  dark  blue  to  black,  thinly  laminated  sand  and  clay, 
but  in  part  light  gray  and  yellow,  massive  to  crossbedded 
sand    50 

MARION    COUNTY,    SOUTH    CAROLINA 

A  collection  of  poorly  preserved  fossils,  including  a  considerable  num- 
ber of  species,  was  made  from  4  feet  of  dark  greenish-gray,  micaceous, 
calcareous,  glauconitic  sand,  exposed  at  Hodge's  old  mill  site,  3% 
miles  southeast  of  Mullins,  Marion  County,  S,.*'.0.  (IT.  S.  G.  S.  coll. 
5372). 

BLACK   CEEEK  FORMATION  IN   DEEP  WELLS 

Wilmington,  N.  C. — Strata  of  tbe  Black  Creek  formation  (Exogyra 
ponderosa  zone)  penetrated  in  tbe  deep  well  of  tbe  Clarendon  "Water- 
works Company  at  Wilmington,  "N.  C,  yielded  fossils  at  tbe  following 
depths:  720-733  feet  (U.  S.  N.  M.  cat.  No.  28920);  1061-1065  feet 
(U.  S.  K  M.  cat.  Nos.  28921,  28925)  ;  1087-1088  feet  (U.  S.  N.  M.  cat. 
No.  28926);  1104-1105  feet  (U.S. KM.  cat.  No.  28922). 

Fort  Caswell,  N.  C. — A  specifically  determinable  fossil,  Ostrea  cre- 
tacea  Morton,  was  obtained  from  a  stratum  correlated  with  the  Black 
Creek  formation  (Exogyra  ponderosa  zone)  in  the  deep  well  of  the 
U.  S.  Government  at  Fort  Caswell,  N.  C,  depth  1365-1380  feet  (4182 )\ 

Charleston,  S.  C. — Fossils  were  obtained  from  strata  of  the  Black 
Creek  formation  penetrated  in  the  deep  well  of  the  Charleston  Consoli- 
dated Kailway  and  Lighting  Company,  Charleston,  S.  C,  at  the  follow- 
ing depths:  1725-1730  feet  (7766);  1800-1812  feet  (7770);  1832  feet 
(7771);  1841  feet  (7773);  1862  feet  (7774);  1974-2007  feet  (7778). 
The  samples  containing  these  fossils  were  presented  to  the  U.  S.  Geolog- 
ical Survey  by  Mr.  I.  N.  Knapp,  engineer  in  charge  of  the  drilling.2 


aThis  and  following  numbers  in  parentheses  refer  to  U.  S.  G.  S.  collections. 
2  Stephenson,    L.   W.,    A   deep  -well   at   Charleston,    S.    C,    U.   S.   Geol.   Survey   Prof.    Paper 
90-H,    pp.    69-94.    1914. 
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peedee  formation 

OOMTRNTMEA   CREEK    AND  PITT   COUNTY,    NORTH   CAROLINA 

On  Oontentnea  Creek  at  milepost  6,  left  bank,  IV2  miles  above  Grif- 
fon   l  fig,  2,  p.   16),  several  feet  of  gray,  micaceous,  glauconitic  sand, 
v  Indurated   to  hard  concretionary  masses,  yielded  a  few  fossils 
U.S.G.S.    coll.  4153). 
Fossils  were  collected  by  Dr.  Harvey  Bassler  from  marl  pit  No.  9  on 
land  oi  J.  F.  Brooks,  2  miles  east  of  Grifton   (U.  S.  G.  S.  coll.  5814). 

XEUSE    RIVER,    NORTH    CAROLINA 

Near  Kinston. — Two  miles  above  the  steamboat  landing  at  Kinston, 
lies  above  Xew  Bern,  Xeuse  River,  near  Williams  Landing  (fig. 
2,  p.  16),  a  dark-green  argillaceous  greensand  of  the  Peedee  formation 
form-  a  bluff  12  or  15  feet  high  along  the  left  bank  and  is  sparingly 
fossiliferous  (U.  S.  G.  S.  coll.  4152)  ;  this  is  overlain  by  several  feet  of 
Pleistocene  deposits. 

At  the  bridge  of  the  Norfolk  and  Southern  Railway,  east  of  Kinston, 
46%  miles  above  New  Bern  (fig.  2,  p.  16),  dark-green  compact  mica- 
ceous glauconitic  sand;  containing  a  few  species  of  mollusks,  is  exposed 
to  a  height  of  7  or  8  feet  above  low-water  level  (IT.  S.  G.  S.  coll.  4132). 

Ferry,  34%  miles  above  New  Bern. — At  a  ferry  34%  miles  above 
New  Bern  (fig.  2,  p.  16),  the  Peedee  formation  is  exposed  as  described 
in  the  following  section : 

Section  at  a  ferry,  34%  miles  above  New  Bern. 

I']i  i8tOCenei  Feet 

Sand   and   loam  poorly   exposed 15 

Eocene: 

Thin-bedded   shale    with   a   band   of   conglomerate   at   base....  7 

(Unconformity.) 
ous    (Peedee    formation): 
Dark  green,  very  compact,   arenaceous,  glauconitic,   micaceous 
clay,     containing     numerous    shells     and     casts      (U.  S.G.  S. 

colls.    4137,   4169) 11 

Concealed  to  water's  edge 3 

NORTHEAST     CAPE    FEAE    EIVER     AND     LEWIS     CREEK,     NORTH     CAROLINA 

Deep    Bottom   Bridge. — The    most    northerly    locality    on    Northeast 
Cape  Fear  River  at  which  fossils  were  collected  from  the  Peedee  for- 
mation is  near  Deep  Bottom  Bridge,  left  bank,  Duplin  County,  75  miles 
Wilmington  (fig.  4). 
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Exposure  of  bone-bearing  bed  of  Black  Creek  formation  at  Phoebus  Landing,  Cape 
Fear  River,  North  Carolina,  sixty-seven  and  three-quarters  miles  above  Wilming- 
ton, N.  C. 


B.    Black  Creek  formation  overlain  by  Miocene  shell  marl,    Walkers  Bluff,   Cape  Fear   River, 
thirteen    miles   below   Elizabethtown,    N.   C. 
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Fig.  4. — Sketch  map  of  paet  of  Northeast  Cape  Feab  River,  N.  0. 

Section  below  Deep  Bottom  Bridge,  left  bank. 

Pleistocene:  Feet 

Yellowish  loam,  grading  downward  into  light  drab,  sandy  clay, 

mottled  with  pink  and  red 10 

(Unconformity.) 
Eocene? 

Alternating  sand  and  clay  layers  with  a  pebble  band  at  base..  29 

(Unconformity.) 
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s    (Peedee  formation):  Feet 

Park  green  coarse  glauconitic.  micaceous  sand  with  many 
.1  white  pebbles  as  large  as  peas,  containing  Pccten  (?), 
a  tew  small  shark  teeth  and  numerous  individuals  of  Ostrca 
sul  Forbes  in  a  thin  layer  (U.  S.  G.  S.  coll.  4134) 
which  first  appears  above  the  water's  edge  a  few  rods  above 
where  the  section  was  studied,  and  gradually  rises  to  a 
height  of  4  or  5  feet  a  few  rods  farther  downstream 1.5 

tween  Deep  Bottom  Bridge  and  milcpost  62. — Between  Deep  Bot- 
tom Bridge  and  milepost  62  (fig.  4)  are  several  exposures  of  Peedee 
materials,  none  more  than  5  feet  high,  consisting  of  dark  green  glau- 
conitic, micaceous,  more  or  less  argillaceous  sand,  certain  layers  of 
which  are  indurated  to  a  firm  rock.  A  few  characteristic  fossils  were 
collected  at  two  of  these  exposures,  as  follows :  About  67V2  miles  above 
Wilmington,  right  bank,  U.  S.  G.  S.  coll.  4131 ;  G6%  miles  above  Wil- 
mington, U.  S.  G.  S.  coll.  4161. 

Between  Johnsons  Cove  and  Jack  sons  Hole. — Fossiliferous  outcrops 
were  examined  between  mileposts  58  and  62  (fig.  4),  which  are  de- 
scribed in  the  following  sections: 

Section  at  Johnsons  Cove,  61%  miles  above  Wilmington,  right  bank. 

Pleistocene:  Feet 

Loose,  light  sand    6 

(Unconformity.) 

Upper  Cretaceous  CPeedee  formation,  U.  S.  G.  S.  coll.  4133): 

Firmly  indurated  dark  gray  calcareous,  glauconitic  sand,  con- 
taining  many    fossils    2 

Dark  green,  rather  coarse  argillaceous,  micaceous  sand,  contain- 
ing a  few   fossils    7 

Section  at  milepost  61,  left  bank. 
Pleistocene  i  Feet 

Loose    white    sand 8 

(Unconformity.) 

Upper  Cretaceous  (Peedee  formation,  U.  S.  G.  S.  coll.  4130): 

Da  rk    green    glauconitic    sand 1 

Greenish-gray  glauconitic  and   calcareous  sandstone  containing 

numerous  fossils   1.5 

Dark  greenish-gray  glauconitic  sand  containing  a  few  fossils..  2 

Hon  58%  miles  abote  Wilmington,  right  bank. 
Pleistocene:  Feet 

Loamy  sand  grading  downward  into  argillaceous  sand   9 

(Unconformity.) 
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Upper  Cretaceous   (Feedee  formation,  U.  S.  G.  S.  coll.  4149):  Feet 

Dark  greenish-gray  glauconitic,  micaceous,  slightly  argillaceous 
sand  with  two  indurated  layers,  one  at  the  base  and  the  other 

a  few  feet  above  the  base,  each  1  foot  thick;  fossiliferous 9 

Light  gray  soft  glauconitic,  calcareous  sand,  with  an  indurated 
layer  1  foot  thick  at  the  base  and  another  6  inches  thick  a  few 
feet  above  the  base;  fossiliferous 9 

When  Jacksons  Hole,,  which  is  near  milepost  58,  was  first  visited 
there  was  a  medium-low  stage  of  water  and  about  3  feet  of  fossiliferous 
greensand  of  the  Peedee  formation  was  exposed.  The  lowest  layer  ex- 
amined was  indurated  to  a  firm  rock,  just  beneath  which  was  a  soft 
shell  marl  covered  by  the  water.     (U.  S.  G.  S.    coll.  4140.) 

Lewis  Creek. — The  Jacksons  Hole  locality  is  probably  not  more  than 
a  mile  from  the  Lewis  Creek  locality  near  South  Washington,  visited 
by  Hodge  in  1840  and  later  by  Lyell  in  the  early  forties.  Lewis  Creek 
enters  Northeast  Cape  Tear  River  a  short  distance  above  Jacksons  Hole. 
At  a  point  about  half  a  mile  above  its  mouth,  near  the  site  of  an  old 
water  mill,  a  few  species  were  obtained,  all  'of  which  were  also  found 
at  the  Jacksons  Hole  locality,  and  probably  the  two  localities  represent 
the  same  horizon.  The  old  mill  site  may  be  the  locality  visited  by  Hodge 
and  Lyell.  (U.  S.  G.  S.  coll.  4168.) 

Krooms  Bridge. — At  Krooms  Bridge,  56  miles  above  Wilmington,  left 
bank,  a  few  fossils  were  obtained  from  greensand  which  was  exposed 
to  a  height  of  about  1  foot  above  water  level  (U.  S.  G.  S.  coll.  4166). 
A  small  collection  was  also  made  by  E.  W.  Berry  at  the  mouth  of  the 
canal  near  Krooms  Bridge  from  gray  calcareous  glauconitic  sandstone 
(U.S.G.S.  coil.  6782). 

Rocky  Point. — In  1891  Doctor  Stanton,1  collected  Upper  Cretaceous 
fossils  from  the  lowest  layer  in  French  Brothers'  quarry  (now  aban- 
doned) at  Rocky  Point  on  Contentnea  Creek,  Pender  County,  35  miles 
above  Wilmington.  The  Cretaceous  stratum  is  a  gray  calcareous  sand- 
stone (U.  S.  G.  S.  coll.  778),  and  is  immediately  overlain  by  an  Eocene 
conglomerate  consisting  chiefly  of  greenish  phosphatic  pebbles  cemented 
with  lime.  A  collection  was  made  from  the  same  layer  (U.  S.  G.  S. 
coll.  8280)  in  French  Brothers'  quarry  in  1889  by  Prof.  W.  B.  Clark,2 
who,  however,  apparently  regarded  the  rock  as  basal  Eocene  and  the 
presence  of  the  contained  Cretaceous  fossils  as  due  to  mechanical  mix- 
ture from  underlying  Cretaceous  deposits.  Professor  Clark  has  placed 
the  fossils  collected  by  him  at  the  writer's  disposal,  and  the  matrix  has 
been  found  to  be  the  same  as  that  from  which  Doctor  Stanton  collected. 


1Am.   Geol.,   vol.   7,   pp.   333-334,    1891. 

aBull.  Geol.  Soc.  America,  vol.   1,   pp.   537-540,   1890. 
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This  locality  should  not  be  confused  with  the  present  town  of  Rocky 
Point,  which  is  on  the  Atlantic  Coast  Line  Railroad  several  miles  west 
of  the  old  quarry. 

BLACK    RIVER,    NORTH    CAROLINA 

On  Black  River  several  outcrops  of  the  Peedee  formation  have  been 
observed  between  Goff  Landing,  411/4  miles,  and  Point  Caswell,  36  miles, 
respectively  above  Wilmington  (fig.  3,  p.  19).  The  exposures  are  all 
low,  the  strata  nowhere  rising  more  than  3  or  4  feet  above  water  level. 
The  overlying  materials  are  Pleistocene  terrace  deposits.  Exogyra 
costata  Say  was  observed  in  dark  green  glauconitic  sand  at  GofT  Land- 
ing, left  bank,  and  Exogyra  cancellata  Stephenson  was  obtained  from  a 
layer  of  marine  sand  about  1  foot  below  water  level  just  above  Sparkle- 
berry  Landing  (Long  View),  39%  miles  above  Wilmington  (U.  S.  G.  S. 
coll.  5367). 

CAPE   FEAR   RIVER,    NORTH    CAROLINA 

The  bluffs  of  Cape  Fear  River  from  Donohue  Creek  Landing,  50% 
miles  above  Wilmington,  to  near  the  mouth  of  Black  River,  afford  the 
best  series  of  exposures  of  the  Peedee  formation  in  the  State.  At  sev- 
eral places  in  this  distance  the  Peedee  strata  are  overlain  by  a  few  feet 
of  Miocene  or  Pliocene  sand  or  shell  marl,  but  for  the  greater  part  of 
the  distance  surficial  Pleistocene  terrace  deposits  rest  directly  upon  the 
Cretaceous.  (See  fig.  5.) 

Donohue  Creek  Landing. — The  following  is  a  description  of  the  sec- 
tion at  Donohue  Creek  Landing,  50%  miles  above  Wilmington: 

Section  at  Donohue  Creek  Landing. 
Pleistocene:  Feet 

Yellow  loam,  grading  downward  into  sand  with  a  gravel  band  at 

base  1  foot  thick 7 

(Unconformity.) 
Upper  Cretaceous: 

Peedee  formation: 

Rusty,  iron-stained  sand,  grading  downward  into  next  layer  . .  2 

Dark,  almost  black  marine  sand  with  some  fine  irregular 
laminae  of  clay  8 

Dark  calcareous  clay  indurated  at  base  to  a  rather  hard  rock 

1  foot  thick 3 

Dark  to  black  marine  sand,  with  some  fine  irregular  laminae 
of  clay.    Fossiliferous 45 

Calcareous  sandstone  with  fossils  1 

Dark  to  black  marine  sand  with  fine  irregular  laminae  of  clay. 
Fossiliferous  3 
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Upper-  Oretaoeoust  Fekt 

Peedee  formation — Con t ui ucd : 

Hard  calcareous  sandstone,  very  fossiliferous,  tiardium  being 

the  principal  genus   3 

Grayish  and  yellowish  loose  stratified  sand  with  some  irregu- 
lar lime  concretions  2 

Concealed    3 

Black  Creek  formation  (?) : 

Dark   blue,    thinly    laminated   clay   with   fine  sand   partings; 
poorly  preserved  fossils  near  the  top   10 

The  fossils  from  this  locality  were  collected  by  E.  W.  Berry  and  the 
writer  (U.  S.  G.  S.  colls.  4158,  5369,  5369a). 

Robinsons  Landing  to  M\Tanets  Landing. — The  many  exposures  of  the 
Peedee  formation  between  Robinsons  Landing'  and  Wanets  Landing 
(see  fig.  5)  consist  of  dark  green  or  dark  gray,  fine,  micaceous,  more 'or 
less  glauconitic,  and  as  a  rule  somewhat  argillaceous  sand,  calcareous  at 
many  places,  rising  in  the  river  bluffs  to  a  maximum  height  of  about 
50  feet ;  occasional  layers  are  indurated  to  sandstone.  The  compact 
nature  of  the  materials  renders  them  resistant  to  the  erosive  action  of 
the  river  currents,  so  that  most  of  the  bluffs  are  very  steep  or  even 
vertical.  The  localities  at  which  fossils  were  collected  by  E.  W.  Berry 
and  the  writer  are  listed  below. 

Miocene  shell  marl  rests  directly  upon  the  upper  surface  of  the  Cre- 
taceous at  Robinsons  and  Browns  landings  between  mileposts  50  and  49, 
and  at  Black  Rock  Landing,  milepost  37.  Pliocene  shell  marl  (Wac- 
camaw  formation)  occupies  a  similar  position  at  Neills  Eddy  Landing, 
milepost  28,  and  at  Bryants  Landing,  milepost  27. 

Robinsons  Landing,  49%  miles  above  Wilmington,  right  bank   (U.  S. 

a.  S.  colls.  3356  and  5419). 
Kellys   Cove,   46  miles   above  Wilmington,   left   bank    (U.  S.  G.  S.   coll. 

3353). 
Indian  Wells  Landing,  41  miles  above  Wilmington,  right  bank   (U.  S. 

G.  S.  colls.  3450,  4157,  5370). 
Daniels  Landing,  40  miles  above  Wilmington,  right  bank    (U.  S.  G.  S. 

coll.   4154). 
Kings    Bluff,    38%    miles    above    Wilmington,    right    bank    (U.  S.  G.  S. 

C611.  3448). 
Black   Rock   Landing,   37   miles  above  Wilmington,   right  bank    (U.  S. 

G   &'.  COllfe.  3119  and  5371). 
Hudlers  Landing,  30%  miles  above  Wilmington,  right  bank  (U.  S.  G.  S. 

roll.    3452). 
Ills   Eddy  Landing,  28  miles  above  Wilmington,  right  bank    (U.S. 

G.S.  COll.  3451). 
Bryants  Landing,  27  miles  above  Wilmington,  right  bank   (U.  S.  G.  S. 

coll.  8304). 


PLATE     VII 


A.     Dark    massive    marine    sand    of    the    Peedee    formation    near    Bryants    Landing,    Cape 
Fear   River,    about   twenty-seven    miles    above    Wilmington,    N.    C. 
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Thinly  laminated  clay  of  the  Black  Creek  formation  (  ? ) ,  in  lower  ten  feet,  con- 
formably overlain  by  about,  thirty*  feet  of  fossiliferous  marine  sands  and  clays  of 
the  Peedee  formation,  Donohue  Creek  Landing,   Cape  Fear  River. 
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Wanets  Landing,  25%  miles  above  Wilmington,  right  bank  (U.  S.  G.  S. 
coll.  4155). 

Magnolia  Lav  ding. — Magnolia  Landing,  15V2  miles  above  Wilming- 
ton, right  bank,  is  the  last  place  at  which  the  Peedee  formation  is  seen 
as  one  descends  the  river  until  the  exposure  at  Wilmington  is  reached. 
The  section  at  Magnolia  Landing  is  as  follows : 

Section  at  Magnolia  Landing. 

Feet 
Pleistocene  (poorly  exposed) : 6-7 

(Unconformity.) 

Upper  Cretaceous   (Peedee  formation) : 

Hard  fossiliferous,  calcareous  sandstone  (U.S.  G.  S.  coll.  4151).         1.5 
Dark    blue    to    greenish    argillaceous    sand,    with    some    calca- 
reous concretions  1  foot  or  more  in  diameter 2 

Concealed   to   water's   edge    1.5 

A  collection  made  by  Prof.  W.  B.  Clark  at  Magnolia  Quarry,  which 
was  probably  near  Magnolia  Landing,  was  obtained  from  a  stratum 
corresponding  in  lithologic  character  to  that  in  which  fossils  were  ob- 
tained in  the  section  just  described  (U.  S.  G.  S.  coll.  8281). 

NEW    HANOVER    COUNTY,    NORTH    CAROLINA 

Castle  Hayne. — In  1891  Dr.  T.  W.  Stanton1  collected  fossils,  chiefly 
in  the  form  of  prints  and  casts,  from  a  calcareous  sandstone  of  the 
Peedee  formation  exposed  in  the  bottom  of  the  rock  quarries  near 
Castle  Hayne,  N".  C.  (U.  S.  G.  S.  coll.  780).  The  Peedee  is  uncon- 
formable overlain  by  Eocene  conglomerate  composed  of  greenish  phos- 
phatic  pebbles  cemented  with  lime. 

Hilton  Parh,  Wilmington,  N.  C. — The  Peedee  formation  appears  in 
a  natural  exposure  along  the  left  bank  of  Northeast  Cape  Pear  Eiver, 
just  below  the  pumping  plant  of  the  Clarendon  Waterworks  Company, 
Hilton  Park,  Wilmington,  ~N.  C.     The  section  is  as  follows : 

Section  in  Hilton  Parh. 

Pleistocene:  Feet 

Coarse  light  gray  to  yellowish  loose,  somewhat  loamy,  sandy 

soil     1.5 

Yellowish-brown,    medium-grained    sand    4 

Concealed    ; 5 

(Unconformity.) 

Um.   Geol.,   vol.   7,   pp.    333-334,    1891. 
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Upper  Cretaceous   (Peedee  formation)  :  Febt 

Fine-grained  light  gray  to  white  almost  pure  sand,  slightly 

argillaceous  in  places,  more  compact  than  the  Pleistocene 

materials    above,    and    delicately    mottled    with    chocolate 

tints  and  in  places  with  light  yellow.     Probably  a  leached- 

out    phase   of    the    Peedee    formation    8 

Dark  green  compact,  finely  micaceous,  glauconitic  clay 2 

Dark  green  very  compact  glauconitic,  very  calcareous,  arena- 
ceous, slightly  micaceous  clay,  indurated  in  places  with 
lime  cement  to  hard  rock  layers  or  concretions;  contains 
characteristic  fossils;    partly  concealed  by  high  tide    4-5 

The  lowest  Cretaceous  layer  in  the  section  appears  interruptedly  for 
several  hundred  yards  along  the  left  bank  of  the  river  below  the  pumping 
plant.  Collections  have  been  made  at  this  locality  by  Doctor  Stanton 
(U.  S.  G.  S.  coll.  784),  by  Professor  Clark  (U.  S.  Gr.  S.  coll.  8282),  and 
by  the  writer  (IT.  S.  G.  S.  coll.  4143). 

NEW    BRUNSWICK    COUNTY,    NORTH    CAROLINA 

A  poor  exposure  of  calcareous  sandstone  of  the  Peedee  formation, 
west  of  the  public  road  one  mile  south  of  Elpaso,  Brunswick  County, 
X.  C,  yielded  a  few  poorly  preserved  fossils  (U.  S.  G.  S.  coll.  8284). 

COLUMBUS    COUNTY,    NORTH    CAROLINA 

Cronbj. — A  specimen  of  Ostrea  subspatulata  Forbes  was  collected 
from  the  Peedee  formation  near  Cronly,  Columbus  County,  by  Dr.  B.  L. 
Miller  (U.S.G.S.  coll.  6781). 

Warcamaw  Lake. — Along  the  north  shore  of  "Waccamaw  Lake,  Colum- 
bus County,  east  of  the  pumping  station  of  the  Atlantic  Coast  Line 
Railroad,  a  lowr  bluff  is  formed  by  the  outcrop  of  an  indurated  layer 
of  Miocene  shell  marl  or  limestone.  The  base  of  the  Miocene  is  re- 
vealed at  the  west  end  of  the  bluff  near  the  pumping  station.  Imme- 
diately beneath  the  indurated  layer  is  a  loose  conglomerate  consisting 
of  rounded  pebbles  and  irregular  nodules  of  phosphate,  internal  phos- 
phatic  casts  of  gastropods  and  pelecypods,  shells  of  Exogyra  and  guards 
of  Belemnitella,  in  a  matrix  of  yellowish-brown  calcareous  sand.  The 
shore  near  by  is  strewn  with  casts,  and  phosphatic  nodules,  washed  from 
this  conglomerate  (U.  S.  G.  S.  coll.  4146).  Belemnitella  americana  (Mor- 
ton; and  undetermined  casts  of  pelecypods  and  gastropods  (U.S.G.S. 
coll.  4150)  were  collected  in  place  in  the  conglomerate.  The  deposit 
is  a  basal  conglomerate  of  the  Miocene,  the  fossils  having  been  mechan- 
ically derived  from  the  underlying  Cretaceous.     Beneath  the  conglom- 
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Fia.  6. — Sketch  map  of  part  of  Peedee  River,   S.  C. 
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erate  at  a  low  stage  of  the  water  2  or  3  feet  of  compact,  dark-gray,  cal- 
careous and  micaceous  sand,  referable  to  the  Peedee  formation,  is  ex- 
posed along  the  shore  for  a  few  rods. 

PEEDEE    RIVER,    SOUTH    CAROLINA 

The  best  series  of  exposures  of  the  Peedee  formation  in  South  Caro- 
lina occur  on  or  near  Peedee  River  from  the  vicinity  of  Burches  Ferry, 
87%  miles  above  Georgetown,  to  Allisons  Landing,  67^2  miles  above 
Georgetown.  'vVhen  these  localities  were  visited  by  the  writer  the  water 
in  Peedee  River  was  10  or  12  feet  higher  than  its  normal  stage. 

Section  at  Burches  Ferry,  right  hank. 
Pleistocene:  Feet 

Loose  white  loamy  sand    6 

(Unconformity.) 
Upper  Cretaceous    (Peedee  formation): 

Dark  green,  somewhat  argillaceous,  glauconitic  sand  (U.  S.  G.  S. 

coll.    4147)     8  + 

According  to  Mr.  Earle  Sloan,1  who  visited  the  locality  when  the  water 
was  at  a  lower  stage,  the  marly  material  of  the  Peedee  formation  is 
about  l-A1^  feet  thick  and  is  unconformably  underlain  by  5  feet  of 
"stratified  black  shaly  clay,  interlaminated  with  thin  layers  of  mica  and 
fine-grained  yellow  and  gray  sand"  belonging  to  the  Black  Creek  for- 
mation. This  locality  is  remarkable  for  the  number  of  the  guards  of 
BelemmteUa  americana  (Morton)  found  in  the  lowermost  marly  layer 
(d  of  Sloan).  Sloan's  collections  from  the  locality  were  presented  to 
the  United  States  Geological  Survey  (U.  S.  G.  S.  colls.  2970  and  3550). 

Sloan*  has  described  a  section  on  a  branch  of  Jeffreys  Creek  on  Myer's 
place,  12  or  13  miles  southeast  of  Florence,  several  hundred  yards  east 
of  the  Georgetown  road,  and  21/2  or  3  miles  northwest  of  Burches  Ferry, 
which  is  in  substance  as  follows: 

Section  on  branch  of  Jeffreys- Creek. 
Upper  Cretaceous:  Feet 

Peedee  formation: 

Greenish-gray   moderately   compact  marl  with  a  few   pebbles 

along  the  base;     fossiliferous  (U.  S.  G.  S.  coll.  3191) 23 

(Undulating  unconformity.) 
Black  Creek  formation: 

Black  shaly  clay  2 

Coarse    sand     3 

Concealed  to  water  level  5 

1  Sloan.     "  tafogne    of    the-    M;n<--r,n]    Localities    of    South    Carolina,    South    Carolina 

l ■-;  4,   Bull.   No.   2,   p.   311,   1908. 
Idem,  p.  BIO. 
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The  sections  on  Peedee  River  below  Burches  Ferry  at  which  Creta- 
ceous fossils  were  obtained  are  described  below. 

Section  at  Cains  Landing, 

87  miles  above  Georgetown,  right  bank. 

Pleistocene:  Feet 

White  fine  sand 4 

(Unconformity.) 

Upper  C?'etaceous    (Peedee   formation) : 

Greenish  calcareous,  slightly  sandy  clay  with  small,  soft  white 
calcareous  nodules;  contains  a  few  fragments  of  shells 
(U.  S.  G.  S.  coll.  4170) 7 

When  Sloan1  visited  Cains  Landing  the  water  was  at  a  lower  stage 
and  he  observed  19  or  20  feet  of  marly  beds  of  the  Peedee  formation, 
one  layer  of  which  contained  Exogyra  costata  Say  and  Belemnitella 
americana  (Morton). 

At  Dewitts  Bluff,  82  miles  above  Georgetown,  right  bank,  light- 
colored  sands  and  clays  of  Tertiary  and  Pleistocene  age  composed  the 
section  as  exposed  when  visited  by  the  writer.  However,  about  a 
quarter  of  a  mile  below  the  bluff  proper  10  feet  of  compact  dark-green 
micaceous  clay  of  the  Peedee  formation  was  observed  stratigraphically 
below  the  Tertiary  deposits ;  this  yielded  a  few  fossils  (U.  S.  G.  S.  coll. 
4162). 

The  bluff  at  Davis  Landing,  72  (?)  miles  above  Georgetown,  right 
bank,  afforded  the  following  section: 

Section  at  Davis  Landing. 

Pleistocene:  ~ 

Feet 

Coarse  yellowish  sand    6 

Miocene  (?): 

Laminated    light-drab    clay    and    yellowish    sand    mottled    with 

bright    red    9 

Miocene: 

Sandy  limestone  and  calcareous  sandstone,  abundantly  fossil- 
iferous   16 

(Unconformity.) 

Upper  Cretaceous  (Peedee  formation) : 

Dark  bluish-gray  argillaceous,  calcareous  sand,  with  two  bands 
of  fine  nodular  calcareous  sandstone;  fossiliferous  in  both  the 
indurated  and  unindurated  portions   (U.  S.  G.  S.  coll.  4159)..         14 

'On.   cit.,   p.   310. 
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A  bluff  at   Allisons   Landing,  67%  miles  above  Georgetown,  reveals 

the  following  section  : 

Section  at  Allisons  Landing. 
(U.  S.  G.  S.  coll.  4165.) 

Upper  Cretaceous   (Peedee  formation) :  Feet 

Poorly  exposed  light-drab  argillaceous,  calcareous  sand  mottled 

With  iron  stain ;  fossiliferous  along  base   14 

Upper  Cretaceous   (Peedee  formation) : 

Hard  calcareous  sandstone,  fossiliferous   2 


Some  doubt  was  felt  as  to  the  Cretaceous  age  of  the  poorly  exposed 
14-foot  layer  of  sand;  the  Cretaceous  fossils  in  the  basal  portion  may 
have  been  mechanically  included  from  the  underlying  stratum. 

HORRY    COUNTY,     SOUTH    CAROLINA 

A  few  fossils  of  the  Peedee  formation  have  been  found  loose  on 
the  beach  in  Horry  County;  one  lot  was  collected  by  E.  "W.  Berry  and 
J.  E.  Pogue  at  Myrtle  Beach  (U.  S.  G.  S.  coll.  4164),  and  another 
lot  was  collected  by  the  writer  at  Windy  Hill,  9  or  10  miles  northeast 
of  Myrtle  Beach  (U.  S.  G.  S.  coll.  4167).  The  exact  origin  of  these 
has  not  been  determined,  but  they  were  probably  thrown  up  from  a 
submerged  stratum  of  marl  which  was  within  the  range  of  wave  action. 

Sloan1  has  reported  the  occurrence  of  numerous  specimens  of  Exogyra 
cosfata  Say  in  greenish  granular  Cretaceous  marl  which  rises  3  feet 
above  mean  low-tide  level  in  the  eastern  bank  of  Waccamaw  River  at 
the  mouth  of  Tillys  Lake,  9.5  miles  east  by  south  of  Conway. 

FLORENCE    COUNTY,     SOUTH     CAROLINA 

Sloan2  has  described  about  19  feet  of  marl  of  the  Peedee  formation 
on  Willow  Creek,  IOV2  miles  southeast  of  Florence,  from  which  he 
obtained  a  few  fossils  (IT.  S.  G.  S.  coll.  3552). 

The  same  author*  also  reports  the  occurrence  of  Exogyra  costata  Say 
at  two  other  localities  in  Florence  County  as  follows:  In  greenish-gray 
granular  to  smooth  textured  marl,  with  indurated  layers,  exposed  to  a 
/it  of  4  feet  above  zero  water  level  on  Lynches  River,  at  Effing- 
ham  Bridge,  a  fifth  of  a  mile  west  of  Old  Efhiigham;  and  in  3  feet  of 
similar  marl  exposed  in  Sparrow  Swamp,  1%  miles  southwest  of  Old 
Effingham,  5  miles  west  of  Effingham  Station. 


0]      tit.,   pp.  321-322. 
'Idem,   p.    309. 
Idem,  pp.  323,  324. 
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One  species,  Hamulus  onyx  Morton,  has  been  described  and  figured 
by  Morton1  from  a  locality  on  Lynches  River.  He  says :  "The  im- 
perfect speciment  figured  on  Plate  2  was  obtained  by  Doctor  Blanding 
at  Lynchs  Creek,  South  Carolina,  in  the  green  sand,  and  on  a  former 
occasion  was  supposed  to  be  a  Dentalium."  The  locality  is  not 
known  exactly,  but  it  is  probably  an  exposure  of  the  Peedee  formation 
somewhere  on  Lynches  River,  in  Florence  County. 

FOSSILS    FROM    DEEP    WELLS 

St.  Helena,  Pender  County,  N.  C.  — Fossils  were  obtained  from  the 
Peedee  formation  (Exogyra  costata  zone)  in  a  well  of  the  Carolina 
Trucking  Development  Company,  St.  Helena,  Pender  County,  ~N.  C,  at 
depths  of  190-220  feet  (4183)2. 

Wilmington,  N.  C. — 'Strata  of  the  Peedee  formation  {Exogyra  cos- 
tata zone)  penetrated  in  the  deep  well  of  the  Clarendon  Waterworks 
Company,  "Wilmington,  N".  C,  yielded  fossils  at  the  following  depths: 
250-255  feet  (U.  S.  BT.  M.  cat.  No.  28917)  ;  332-380  feet  (U.  S.  1ST.  M. 
cat.  Nos.  28923,  28928)  ;  390-450  feet  (U.  S.  K  M.  cat.  Nos.  28918, 
28919,  28924,  28927). 

Worth's  Ice  Factory  well  at  Wilmington  yielded  a  few  fossils  from 
the  upper  part  of  the  Peedee  formation,  taken  at  a  depth  of  52  feet 
(29  feet  below  sea  level)  ;  these  were  sent  to  Prof.  W.  B.  Clark  of 
Johns  Hopkins  University,  by  Prof.  J.  A.  Holmes,  State  Geologist, 
and  were  subsequently  transferred  to  the  United  States  Geological 
Survey  (U.  S.  G.  S.  coll.  8283). 

Fort  Caswell,  N.  C. — Fossils  were  obtained  from  the  Peedee  forma- 
tion (Exogyra  costata  zone)  in  the  deep  well  of  the  United  States  Gov- 
ernment at  Fort  Caswell,  near  the  mouth  of  Cape  Fear  River,  "N.  C,  at 
depths  of  368-392  feet,  and  1138-1140  feet  (4182). 

Charleston,  S.  C. — Strata  referred  to  the  Peedee  formation  (Exogyra 
costata  zone)  penetrated  in  the  deep  well  of  the  Charleston  Consolidated 
Railway  and  Lighting  Company,  Charleston,  S.  C,  yielded  fossils 
at  the  following  depths:  920  feet  (7750)  ;  950  feet  (7752)  ;  1015-1030 
feet  (7754);  1035-1045  feet  (7755);  1055-1058  feet  (7756);  1130- 
1140  feet  (7757);  1150-1200  feet  (7758);  1375-1400  feet  (7761); 
1440-1450  feet  (7762);  1540-1550  feet  (7763).  The  samples  from 
which  these  fossils  were  obtained  were  presented  to  the  U.  S.  Geological 
Survey  by  Mr.  I.  N".  Knapp,  engineer  in  charge  of  the  drilling.8 

Norton,  S.  G.,  Synop.  Organ.  Rem.  Creta.  Group,  United  States,  p.  73,  PI.  2,  fig.  8,  1834. 
^his    and   following    numbers   in   parentheses   refer    to   U.  S.  Geological    Survey    collections 
except  as  otherwise  indicated. 

8U.  S.  Geol.  Survey  Prof.  Paper  90-H,  pp.  69-94,  1914. 
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(OKRLLATION  OF  UPPER  CRETACEOUS  DEPOSITS 
Atlantic  and  Gulf  Coastal  Plain 

GENERAL  FEATURES  AND  RELATIONS 

The  correlation  of  the  Upper  Cretaceous  deposits  of  the  Carolinas 
with  those  of  the  Coastal  Plain  in  general  can  best  be  expressed  in 
terms  of  faunal  zones,  since  the  marine  deposits  present  important 
lithologic  differences  from  place  to  place  along  the  strike,  while  certain 
faunal  zones  are  traceable  through  the  area  independently  of  the 
formation  boundaries.  If  the  comparisons  are  made  with  respect  to 
limited  areas,  such  as  the  Chattahoochee  region,  or  northern  Missis- 
sippi, age  equivalencies  can  be  expressed  in  terms  of  formations  if 
first  the  position  of  the  formations  with  reference  to  the  major  faunal 
zones  be  indicated. 

In  a  paper  issued  in  January,  1914,1  the  writer  defined  two  major 
faunal  zones  in  the  Upper  Cretaceous  of  the  Atlantic  and  Gulf  Coastal 
Plain,  based  on  the  stratigraphic  range  of  typical  representatives  of  the 
genus  Exogyra  Say.  Subsequent  studies  of  additional  material,  chiefly 
from  Arkansas  and  Texas,  have  tended  to  confirm  the  main  conclusions 
expressed  in  that  paper,  but  have  shown  the  necessity  for  modifying 
somewhat  the  views  there  presented  in  regard  to  the  sharpness  of  the 
boundary  separating  the  zones.  The  usefulness  of  the  group  Exogyra 
in  correlation  has,  however,  not  been  impaired  by  these  modifications. 

The  correlation  of  the  Upper  Cretaceous  deposits  of  the  Carolinas 
with  those  of  New  Jersey,  Delaware,  Maryland,  and  the  Gulf  region 
in  terms  of  both  formations  and  faunal  zones  is  given  in  Plate  8.  The 
table  is  necessarily  incomplete  because  the  sections  in  the  areas  between 
those  represented  by  the  selected  columns  are  not  indicated,  and  the 
manner  in  which  the  deposits  of  different  facies  intertongue  among 
each  other  or  merge  into  each  other  is  left  to  inference. 

The  sulbkingdom  Coehnterata  is  represented  in  the  collections  from 
North  Carolina  by  one  coral  species,  Micrahacia  cribraria  Stephenson, 
found  at  two  localities  in  the  Snow  Hill  member.  The  species  occurs 
also  in  Alabama  in  the  lower  part  of  the  Kipley  formation  (upper  part 
of  Exogyra  poriderosa  zone)  near  Union  Springs,  "Bulloek  County. 
Apparently  the  species  has  a  restricted  stratigraphic  range  and  may 
tiTely  be  regarded  as  an  index  fossil. 


•U.  8,  r  Prof.  Paper  81,  1914. 
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The  subkingdom  Vermes  is  represented  in  the  Carolinas  by  two  species 
of  SerpuJa,  which  are  rather  wide  ranging  forms  in  the  Upper  Cre- 
taceous of  the  Atlantic  and  Gulf  Coastal  Plain,  and  by  four  species 
and  one  variety  of  Hamulus.  Hamulus  angulatus  Wade  occurs  in  the 
Exogyra  ponderosa  zone  and  in  the  lower  part  of  the  Exogyra  costata 
zone;  Hamulus  onyx  Morton  ranges  through  the  zones  of  Exogyra  pon- 
derosa and  Exogyra  costata;  and  Hamulus  major  Gabb,  Hamulus  walk- 
er ensis  Stephenson,  and  Hamulus  squamosus  var.  rugosus  Stephenson, 
are  not  known  to  range  above  the  Exogyra  ponderosa  zone. 

The  total  numiber  of  molluscan  forms1  described  from  the  Carolinas 
is  181,  including  143  Pelecypoda,  2  Scaphopoda,  29  Gastropoda,  and 
7  Cephalopoda.  Of  these,  two  species  are  restricted  to  the  basal 
beds  of  the  Black  Creek  formation  {Exogyra  upatoiensis  zone)  pene- 
trated in  a  deep  well  at  Charleston,  S.  C. ;  one  is  common  to  the 
Exogyra  upatoiensis  zone  and  the  Snow  Hill  member  of  the  Black 
Creek  formation;  124  species  are  restricted  to  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone)  ;  38  are  restricted  to  the 
Peedee  formation  (Exogyra  costata  zone) ;  and  15  are  common  to  the 
Snow  Hill  member  and  the  Peedee  formation.  The  Snow  Hill  mem- 
ber is  more  prolific  in  species  than  the  Peedee  formation,  the  total 
number  in  the  former  being  140  and  in  the  latter  54.  The  faunas  in- 
clude 86  new  mollusks,  one  from  the  basal  beds  of  the  Black  Creek 
formation  (Exogyra  upatoiensis  zone)  in  the  deep  well  at  Charleston; 
67  from  the  Snow  Hill  member;  16  from  the  Peedee  formation;  and  3 
common  to  the  Snow  Hill  and  Peedee. 

The  faunas  restricted  to  certain  zones  in  the  Carolinas  can  not  all 
be  regarded  as  characteristic  of  those  zones,  for  some  of  them  have  a 
greater  vertical  range  in  other  parts  of  the  Coastal  Plain,  and  many  of 
the  species  are  rare,  present  knowledge  of  them  being  limited  to  one 
or  two  specimens  from  one  locality.  Some  of  the  apparently  rare 
forms  will  doubtless  prove,  on  fuller  knowledge,  to  range  above  or  be- 
low the  zones  in  which  they  were  discovered,  but  many  will  be  found 
characteristic  of  these  zones.  The  common  species  of  known  wide 
geographic  range  and  restricted  stratigraphic  range  are  the  most  valu- 
able index  fossils.  Species  of  wide  stratigraphic  range  are  unim- 
portant in  correlation,  though  the  fact  of  their  long  range  should  be 
known  in  order  to  avoid  dependence  upon  them.  With  continued 
study  of  a  province  such  as  the  Atlantic  and  Gulf  Coastal  Plain,  the 


xIn  this  discussion  varieties  are  counted  as   species. 
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list  ot  dependable  index  fossils  in  any  zone  tends  to  increase,  the  tend- 
ency, however,  being  partly  counterbalanced  by  the  discovery  of  the 
greater  vertical  range  of  some  species  previously  regarded  as  restricted. 

The  geographic  distribution  and  geologic  range  of  the  species  of 
Vermes  and  Mollusca  are  indicated  in  the  accompanying  table. 

FAUNA  OF  THE  BASAL  BEDS  OF  THE  BLACK  CREEK  FORMATION 

The  species  identified  from  the  basal  beds  of  the  Black  Creek  forma- 
tion in  a  deep  well  at  Charleston  include  Ostrea  knappi  Stephenson, 
0 street  cretacea  Morton,  and  Exogyra  upatoiensis  Stephenson.  Of 
these  the  first  is  new  and  known  only  from  this  locality;  the  second  is  a 
common  species  of  the  Eutaw  formation  of  Alabama,  its  known  range 
being  from  the  basal  beds  of  the  formation  (Exogyra  upatoiensis  zone) 
on  Chattahoochee  River,  upward  through  the  lower  part  of  the  zone 
of  Exogyra  ponderosa;  the  third  is  known  only  from  the  Charleston 
well  and  from  several  localities  in  the  base  of  the  Eutaw  on  Chattahoo- 
chee River  and  LTpatoi  Creek,  south  and  southeast  of  Columbus,  Ga., 
where  it  is  associated  with  Ostrea  cretacea  Morton  and  Anomia  olmstedi 
Stephenson.  In  addition  to  the  species  enumerated  from  the  zone  in 
the  Charleston  well  there  are  fragments  of  Anomia  which  suggest  A. 
olmstedi  Stephenson,  and  fragments  of  unidentified  oysters. 

The  zone  of  Exogyra  upatoiensis  in  the  Charleston  well  is  strati- 
graphically  lower  and  older  than  the  Snow  Hill  member  and  is  prob- 
ably  represented  in  the  area  of  outcrop  of  the  Black  Creek  formation 
by  the  basal  plant-bearing  beds  in  which  no  marine  mollusks  have  been 
found.  This  zone  has  not  been  differentiated  west  of  the  Chattahoo- 
<-}\<-o  region  nor  north  of  Charleston.  It  is  doubtless  continuous, 
tlioiiL'-h  buried,  between  Charleston  and  the  area  of  its  outcrop  south  of 
Columbus,  Ga. 

OF    THE    SXOW    HILL    CALCAREOUS    MEMBER    OF    THE    BLACK    CREEK 
FORMATION 

-1:    Creek    formation   so   far   as  knowTn   in   surface  outcrops 
invertebrate  fossils  only  in  its  upper  portion  in  what 
is  In  nated  the  Snow  ITill  calcareous  member.      The  large  fauna 

of  this  mem/ber  La  to  be  correlated  with  the  upper  part  of  the  zone 
of  Exogyra  ponderosa.  The  Snow  Hill  fauna  comprises  140  species 
of  mollusks  of  which  124  are  restricted  to  the  member  in  the  Carolinas, 
and    3  5    range    upward    into    the    overlying   Peedee    formation;    one, 
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Ostrea  cretacea  Morton,  ranges  downward  into  the  zone  of  E.  upatoiensis 
in  the  Charleston  deep  well.      The  15  common  forms  are  as  follows: 

Species  of  mollusks  common  to  the  Snow  Hill  member  of  the  Black 
Creek  formation  {upper  part  of  Exogyra  ponder osa  zone)    and 
the  Peedee  formation  (Exogyra  costata  zone),  in 
the    Carolinas. 

Pelecypoda : 

*Arca   (Barbatia)   blaclencnsis  Stephenson. 

*Ostrea  pratti  Stephenson. 

Ostrea  tccticosta  Gabb    (occurs  questionably  in  the   Snow  Hill  member). 

Ostrea  pJumosa  Morton. 

Exogyra  costata  var.  spinosa  Stephenson. 

Pecten  simplicius  Conrad. 

Anomia  argentaria  Morton. 

*Anomia  lintea  Conrad. 

Yeniella  conracli  (Morton). 

*Veniella    (Etea)   carolinensis    (Conrad). 

Cardium  spillmani  Conrad. 

Cyprimeria  depressa  Conrad  (rare  in  the  Peedee  formation). 

Leptosolen  biplicatus  Conrad. 

Gastropoda: 

*Lunatia  carolinensis  Conrad. 
Turritella  trilira  Conrad. 

The  species  in  the  list  marked  with  an  asterisk  (*)  have  not  been 
recognized  above  the  basal  beds  of  the  Peedee,  and  the  remainder 
range  to  higher  levels  in  the  formation.  Of  the  15,  Area  (Barbatia) 
bladenensis  Stephenson,  has  not  been  collected  outside  of  North  Caro- 
lina; Ostrea  tecticosta  Gabb  is  questionably  present  in  the  Snow  Hill 
member,  but  has  been  recorded  from  the  upper  part  of  the  Exogyra 
ponderosa  zone  in  the  Chattahoochee  region,  and  from  the  Wenonah 
sand,  New  Jersey;  Ostrea  pratti  Stephenson,  and  Anomia  lintea  Conrad 
have  been  identified  outside  of  the  Carolinas  only  from  the  upper 
part  of  the  Exogyra  ponderosa  zone  in  the  Chattahoochee  region,  and 
Lunatia  carolinensis  Conrad  only  from  the  lower  part  of  that  zone  in 
the  same  region ;  Exogyra  costata  var.  spinosa  Stephenson  occurs  in  the 
upper  part  of  the  Exogyra  ponderosa  zone  in  Mississippi  and  Texas, 
and  is  questionably  recorded  from  the  lower  part  of  the  Exogyra  costata 
zone  in  Mississippi;  Yeniella  (Etea)  carolinensis  (Conrad)  is  known 
from  the  Marshalltown  formation  (Exogyra  ponderosa  zone)  in  New 
Jersey  and  from  the  lower  part  of  the  Exogyra  ponderosa  zone  in 
Mississippi;     Ostrea     plumosa    Morton,     Pecten    simplicius     Conrnd, 
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mia  argent  aria  Morton,  Veniella  conradi  Morton,  Cardium  spill- 
man  i  Conrad,  Cii  prime  via  depressa  Conrad,  Leptosolen  biplicatus  Con- 
rad, and   Turrit clla  trilira  Conrad,  are  wide  ranging  forms  in  the  E. 

lerosa  and  K.  cost  at  a  zones  of  the  Atlantic  and  Gulf  Coastal  Plain. 
The   species   restricted   to  the   Snow  Hill  memher  are  given  in   the 
following  list : 

Species  of  mollusks  restricted  to  the  Snow  Hill  calcareous  member  of 
the  Black  Creel'  formation  {upper  part  of  Exogyra 
ponderosa  zone)  in  the  Carolinas. 

PELECYrODAI 

Xucula  stantoni  Stephenson. 

Lcda  pittensis  Stephenson. 

Lcda  tarensis  Stephenson. 

*  Leila  kerrensis  Stephenson. 

Cucullaea  carolinensis  (Gabb). 

CacuUaca  antrosa  Morton. 

Xcmodon  brevifrons  Conrad. 

*Xcmodon  punctus  Stephenson. 

*Xemodon  neusensis  Stephenson. 

Trigonarca  maconensis  Stephenson. 

Trigonarca   triquetra  Conrad. 

*Trigonarca  elongata  Stephenson. 

*Trigonarca  lenoirensis  Stephenson. 

Protnrca  obliqua  Stephenson. 

*Glycymeris  whiteleyensis  Stephenson. 

*Glycymeris  (?)  greenensis  sp.  nov.  (rare). 

*Htriarca  perovalis  (Conrad). 

*Striarca  subovalis  Stephenson. 

Btriarca  congesta    (Conrad). 

*Striarca  umbonata  (Conrad). 

*Xtriarca  poguei  Stephenson. 

*$triarca  sampsonensis  Stephenson. 

Area    (Barbatia)    lintca   (Conrad). 

*Arca  {Barbatia)  carolinensis  (Conrad). 

*Gervilliopsis  emmonsi  Stephenson. 

*Pedalion  v:illiardi  Stephenson. 

Pteria  petrosa   ( Conrad)    (rare). 

Ostrea  whitei  Stephenson. 

Ostrea  blackensis  Stephenson. 

Ostrea  sloand  Stephenson. 

Exogyra  ponderosa  Roemer. 

Trigonia  bar  tr  ami  Stephenson. 

Trigonia  marionensis  Stephenson. 

Pecten  bellisculptus  (Conrad). 

Pecten  cliffvxjodensis  Weller. 
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*Pecten  berryi  Stephenson. 

*Plicatula  clarki  Stephenson   (rare). 

Lima  kerri  Stephenson. 

*Ldma  oxypleura  (Conrad). 

Anomia  olmstcdi  Stephenson. 

*Anomia  Hnifera  Conrad  (rare). 

*Modiolus  hatchcrensis  .Stephenson. 

*Inoperna  carolinensis  Conrad    (rare). 

*Crenella  mitchelli  Stephenson. 

LitliopUaga  carolinensis    (Conrad). 

*Dreissensia  nasnta    (Conrad). 

*Dreitsensia   condccoratus    (Conrad)     (rare). 

*Pholadomya  varicosta  Stephenson. 

*P?ioladomya  ironensis  Stephenson. 

*Periploma    ichiteleyensis    Stephenson    (rare). 

Liopistha    (Cymella)    bella    (Conrad). 

*Liopistha    (Cymella)    ironensis   Stephenson. 

Veniella  mullinensis  Stephenson. 

*Veniella    (Etea)    carolinensis   var.   aspera   Stephenson. 

Trapezium  truncatum  Stephenson. 

*Cr as  satellites  newkirkensis  Stephenson. 

Crassatellites  carolinensis  Conrad   (rare). 

*Cras satellites   neusensis  Stephenson. 

Crassatellites    hodgei    Stephenson. 

C7'as satellites   roodensis   Stephenson. 

Crassatellites    (?)    conradi    (Whitfield). 

*Unicardium  neusense  Stephenson. 

Lucina  glebula,  Conrad. 

Lucina  parva  Stephenson. 

*Brachymeris  alta   Conrad. 

Brachymeris   carolinensis    (Conrad). 

*Cardium   carolinense   Conrad    (rare). 

Cardium  vaughani  Stephenson. 

Cardium  longstreeti  Weller  ? 

Cardium   dumosum   Conrad. 

Cardium  conradi  Stephenson. 

*Protocardia    carolinensis    Conrad    (rare). 

Isocardia   cliffiooodensis  Weller. 

Cyprimeria   welleri   Stephenson    (rare). 

Cyprimeria   gabbi   Stephenson. 

Aphrodina  regia  Conrad. 

Cyclorisma  alta  (Conrad). 

*Cyclorisma    carolinensis    (Conrad). 

Legumen    concentricum    Stephenson. 

Legumen  carolinense    (Conrad). 

*Tellina  elliptica    (Conrad). 

*Tellina  simplex  Stephenson. 

*Solyma   levis   Stephenson. 

*Linearia  carolinensis  Conrad. 


42  Cbbtaobotts  Formations  of  North  Carolina 

*Lincaria    plana    (Conrad)     (rare). 
Linearia   mctastriata  Conrad. 
Cymbophora    trigojialis   Stephenson. 
*Cumbopliora    conradi    Stephenson. 
*Corbuhi  carolinensis   Conrad. 
Corbula   o.ryncma   Conrad. 
•     Corbula   bisulcata  Conrad. 
*Corbula   subgibbosa   Conrad. 
*Corbula   c.rigua   Stephenson. 
*Corbula   pcrbrcvis   Conrad. 
*Pholadidca   fragilis   Stephenson. 
*Plioladidea    (?)    subconica    Stephenson. 
Pholadidca    (?)    citliara    (Morton)     (rare). 

ScArnoroDA: 
Dcntalium  Icvc  Stephenson. 
Cadulus    obnutus    (Conrad). 

Gastropoda: 
*Ataphrus  kerri  Gabb   (rare). 
Thylacus    cretaceus    Conrad    (rare). 
Gyrodes   supraplicatus    (Conrad). 
Turrit clla  quadrilira  Johnson. 
*Turritella  Tcerrensis  Stephenson. 
*Turritella  hillensis  Stephenson    (rare). 
*Trichotropis  squamosa  (Gabb)   (rare). 
Anchura  johnsoni  Stephenson. 
*Anchura  vcnusta  Stephenson    (rare). 
Pugnellus  pauciplieatus  Stephenson. 
*Seminola  globosa  Gabb. 
*Seminola  greenensis  Stephenson. 
*Fusus   (?)   kerri  Gabb   (rare). 
*Fasciolaria   (?)    lyclli  Stephenson   (rare). 
*Fasciolaria   (?)   rugosa  Stephenson   (rare). 
*Fa8dolaria  (?)   kerri  Gabb  (rare). 
*Fasciolaria  (?)  obliquicostata  Gabb  (rare). 
*Plejona   (?)    elegans  Stephenson   (rare). 
*Liopeplum  thoracicum   (Conrad). 
*V  olutomorpha  tarensis  Stephenson. 
*Morea  reticulata  Stephenson    (rare). 
*Morea  reticulata  var.  tenuis  Stephenson   (rare). 
*Cylichna  carinata  Stephenson   ("rare). 

Cephalopoda: 

Placenticeras  placenta   (Dekay). 

Pin rrntir eras  placenta  var.  hyatti  Stephenson. 

Of  the  124  species  enumerated,  66  (marked  with  an  asterisk)  have 
not  been  found  outside  of  the  Carolinas;  most  of  these  are  rare  or  are 
represented   only  by  a  few  specimens  from  one  or  several  localities, 
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though  a  few  are  of  common  occurrence  in  the  Snow  Hill  member  and 
several  are  represented  by  a  large  number  of  individuals  from  single 
localities.  Of  the  remaining  58  species,  the  following  7  (1  question- 
ably), though  not  known  above  the  Snow  Hill  member  in  the  Caro- 
linas,  have  been  found  to  range  upward  into  the  Exogyra  costata  zone 
elsewhere  in  the  Costal  Plain: 

Species  restricted  to  the  Snow  Hill  member  in  the  Carolinas, 
but  ranging  higher  elsewhere. 

Cucullaea  antrosa  Morton. 

Trigonia  marionensis  Stephenson   (occurs  questionably  in  the  Monmouth 

formation  of  Maryland). 
Pecten  bellisculptus  (Conrad)    (occurs  questionably  in  the  E.  costata  zone 

in  New  Jersey). 
Lucina  glebula   Conrad    (occurs   questionably  in   the  E.   costata  zone   in 

New  Jersey). 
Linearia  metastriata  Conrad. 
Cadulus  obnutus   (Conrad). 
Gyrodes  supraplicatus  (Conrad). 

Of  the  58  species,  the  following  5  (2  of  them  questionably)  range 
downward  into  the  basal  beds  of  the  Eutaw  formation  in  the  Chatta- 
hoochee region:  Protarca  dbliqua  Stephenson  (questionably),  Pecten 
cliffwoodensis  Weller,  Anomia  olmstedi  Stephenson,  Cymbophora  trigon- 
alis  Stephenson  (questionably),  and  Corbula  oxynema  Conrad. 

Of  the  58  species,  the  following  32  range  downward  into  the  lower 
part  of  the  Exogyra  ponderosa  zone,  some  of  them  questionably,  either 
in  the  Maryland-Delaware  area  or  in  the  Gulf  region : 

Species  restricted  to  the  Snow  Hill  member  in  the  Carolinas,  but 

elsewhere  ranging  downward  into  the  lower  part  of  the 

Exogyra  ponderosa  zone. 

Leda  pittensis  Stephenson   (Ga.;  Ala.). 

Leda  tarensis  Stephenson   (Chattahoochee  region   ?). 

Cucullaea  carolinensis  (Gabb)   (Chattahoochee  region;  Miss.?). 

Cucullaea  antrosa  Morton   (N.  J.). 

Trigonarca  triquetra  Conrad   (N.  J.). 

Striarca  congesta  (Conrad)    (N.  J.). 

Area  (Barbatia)  lintea   (Conrad)    (Chattahoochee  region?). 

Pteria  petrosa  (Conrad)    (N.  J.?). 

Ostrea  whitei  Stephenson  (Chattahoochee  region). 

Exogyra  ponderosa  Roemer    (Gulf  region). 

Trigonia  marionensis  Stephenson   (Chattahoochee  region). 

Pecten  bellisculptus  (Conrad)   (N.  J.;  Chattahoochee  region;  Miss.;  Tex.?). 

Pecten  cliffwoodensis  Weller  (N.  J.;    Chattahoochee  region). 

Lima  kerri  Stephenson  (Chattahoochee  region). 


44  Cretaceous  Formations  of  North  Carolina 

Anomia  ohnstcdi  Stephenson   (Chattahoochee  region;  Ala.;  Miss.). 

pistha    (CymeUa)    bella    (Conrad)    (N.  J.?;   Chattahoochee  region) 
Trapezium  truncatiun  Stephenson  (Chattahoochee  region). 
Crassatcllitcs  hodpei  Stephenson  (Chattahoochee  region). 
CrasscJcUitcs  (?)  conradi  (Whitfield)    (N.  J.). 
Lucina  phbula  Conrad  (N,  J.;  Chattahoochee  region). 
Brachymeris   carolinensis    (Conrad)    (Chattahoochee  region). 
Cardium    dumosum   Conrad    (Chattahoochee   region;    Miss.?). 
Isocardia  cliffwoodensis  Weller  (N.  J.). 
Cyprimcria  welleri  Stephenson   (N.  J.?). 
Cyclorisma   alta    (Conrad)    (Chattahoochee  region). 
Linearia  mctastriata  Conrad    (N.  J.;    Chattahoochee  region). 
Cymbophora   trigonalis  Stephenson    (N.  J.?;    Chattahoochee  region?). 
Corbula  bisulcata  Conrad  (N.  J.?). 
Cadulus  obnutus   (Conrad)    (Chattahoochee  region). 

Gyrodcs  supraplicatus   (Conrad)     (N.  J.?;   Chattahoochee  region;   Miss.). 
Placcnticcras  placenta  Dekay  (N.  J.). 
Plnccnticcras  placenta  var.  hyatti  n.  var.   (Ala.?). 

Of  the  32,  20  (6  questionably)  occur  in  the  lower  part  of  the  Exo- 
gyra  ponder osa  zone  in  the  Chattahoochee  region.  This  is  a  rather  large 
percentage,  and  might  on  first  consideration  be  taken  to  indicate  the 
_  <  quivalence  of  the  Snow  Hill  member  and  the  lower  part  of  the 
E.  ponderosa  zone.  However,  not  less  than  10  of  the  20  occur  also  in 
the  upper  part  of  the  E.  ponderosa  zone  in  the  Gulf  region,  and  3  (not 
included  in  the  10)  occur  in  the  E.  costata  zone;  so  that  while  it  in- 
dicates close  faunal  relationship,  it  does  not  necessarily  indicate  syn- 
chroneity. 

In  Xew  Jersey,  15  of  the  32  species  (several  questionably)  occur 
either  in  tOb.e  Merchantville  clay  or  the  Magothy  formation,  which  are 
regarded  as  probably  representing  the  lower  part  of  the  E.  ponderosa 
zone;  but  here  again  the  close  faunal  relationship  indicated  is  modified 
by  the  fact  that  12  of  the  15  (some  questionably  identified)  range  up- 
ward into  the  upper  part  of  the  E.  ponderosa  zone,  that  is,  into  beds 
of  the  Matawan  group  above  the  Merchantville  clay,  and  2  range  still 
higher  into  the  E.  costata  zone.  At  least  9  of  the  32  species  are  com- 
mon to  the  locality  of  the  Snow  Hill  member  at  Snow  Hill,  ST.  C,  and 
the  locality  of  the  Woodbury  clay  at  Haddonneld,  1ST.  J.,  probably  in- 
dicating approximate  synchroneity  of  the  beds  exposed  at  these  two 
localities. 

Of  the  58  species  restricted  to  the  Snow  Hill  member  in  the  Caro- 
linas   but  not  geographically  restricted  to  the  Carolinas,  the  following 
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20  are  not  known  either  above  or  below  the  upper  part  of  the  E.  pon- 
derosa  zone : 

Species  restricted  to  the  upper  part  of  the  zone  of  Exogyra 
ponderosa  in  the  Carolinas  and  elsewhere. 
Nucula  stantoni  Stephenson   (Miss.?). 

Trigonarca  maconensis  Conrad    (Chattahoochee  region;   Ala.). 
Ostrea  blackensis  Stephenson  (Chattahoochee  region). 
Ostrea  sloani  Stephenson  (Ala.;  Miss.). 
Trigonia  tartrami  Stephenson  (Chattahoochee  region). 
Lithophaga  carolinensis    (Conrad)    (Chattahoochee   region). 
Veniella  mullincnsis  Stephenson   (Ga.). 
Crassatellites   carolinensis  Conrad    (N.    J.?). 

Crassatellites  rooclcnsis  Stephenson  (N.  J.?,  Chattahoochee  region;  Ala.). 
Lucina  parva  Stephenson  (N.  J.?). 

Cardium  vaughani  Stephenson  (N.  J.?;   Chattahoochee  region;  Ala.). 
Cardium  Jongstreeti  Weller   (N.  J.). 
Cardium  conradi  Stephenson  (N.  J?). 
Cyprimeria  gal)M  Stephenson   (Ga.?). 

Aphrodina  regia  Conrad  (Chattahoocnee  region,  Ala.;  Miss.). 
Legumen  concentricum  Stephenson   (N.  J.). 
Legumen  carolinensis   (Conrad)    (Chattahoochee  region;    Ala.). 
Dentalium  leve  Stephenson  (Ala.). 
Anchura  johnsoni  Stephenson    (N.  J.?). 
Pugnellus  pauciplicatus  Stephenson   (Chattahoochee  region). 

Of  the  20  species,  12  occur  in  the  upper  part  of  the  E.  ponderosa 
zone  in  the  Chattahoochee  region  or  in  adjacent  parts  of  Georgia  or 
Alabama,  chiefly,  however,  on  Chattahoochee  River  at  Florence,  Wool- 
ridge  Landing  (Hoods  Upper  Bend)  and  Roods  Lower  Bend.  If  to 
this  be  added  about  12  species  occurring  in  the  same  zone  in  the  Chatta- 
hoochee region  and  adjacent  parts  of  Georgia  and  Alabama,  but  not 
restricted  to  it,  the  number  of  species  common  to  the  Snow  Hill  mem- 
ber and  the  upper  part  of  the  E.  ponderosa  zone  would  be  24. 

Of  the  20  species,  7  (several  of  which  are  questionably  identified) 
occur  in  the  upper  part  of  the  E.  ponderosa  zone  of  New  Jersey,  that 
is  in  beds  of  the  Matawan  group  above  the  Merchantville  clay.  Of  the 
20  species,  one,  Legumen  carolinense  (Conrad),  is  reported  in  the 
Matawan  formation  of  Maryland. 

Of  the  58  species  restricted  to  the  Snow  Hill  member  in  the  Caro- 
linas, 24  (9  questionably)  occur  in  New  Jersey  in  beds  of  the  Matawan 
group  above  the  Merchantville  clay,  that  is  in  the  upper  part  of  the 
Exogyra  ponderosa  zone;  of  these,  13  (5  questionably)  range  down- 
ward into  the  Merchantville  or  the  Magothy;  and  2  (1  questionably) 
range  upward  into  the  overlying  Monmouth. 
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Oi  the  58  species,  S  (2  questionably)  occur  in  the  Matawan  of  Mary- 
land, and  oi  the  5S,  6  (3  questionably)  occur  in  the  overlying  Mon- 
mouth. 

An  analysis  of  the  facts  presented  on  preceding  pages  shows: 

First, — The  fauna  of  the  Snow  Hill  member  contains  a  large 
local  or  provincial  element  that  so  far  as  known  is  confined  to  the 
Carolinas,  though  future  discoveries  will  doubtless  prove  a  wider 
geographic  range  for  some  of  the  species. 

Second, — The  faunal  contrast  between  the  Snow  Hill  member 
and  the  Peedee  formation  is  marked,  and  is  particularly  striking 
when  comparison  is  made  with  the  faunas  of  the  middle  and  upper 
portions  of  the  Peedee. 

Third, — An  important  percentage  of  the  fauna  not  restricted  to 
the  Carolinas  is  common  to  the  Exogyra  ponderosa  zone  of  the 
Chattahoochee  region,  which  includes  the  Tombigbee  sand  member 
of  the  Eutaw  formation  and  the  lower  part  of  the  Ripley  forma- 
tion, the  relationship,  however,  being  closest  with  the  latter.  The 
localities  on  Chattahoochee  River  and  in  eastern  Alabama  at  which 
faunas  approximately  synchronous  with  the  Snow  Hill  member 
have  been  obtained  are:  Florence,  Ga. ;  Woolridge  Landing  (Roods 
Upper  Bend),  and  Roods  Lower  Bend,  Ga.-Ala. ;  Central  of  Georgia 
Railway  bridge  over  Hatchechubbee  Creek,  1  mile  southwest  of 
Hatchechubbee,  Russell  County,  Ala.;  and  in  the  vicinity  of  Union 
Springs,  Bullock  County,  Ala.  The  species  which  are  regarded 
as  most  clearly  indicating  this  synchroneity  are  the  following: 

Species  indicating  synchroneity  of  the  Snow  Hill  member  of  the 

Carolinas  and  the  lower  part  of  the  Ripley  formation  of 

the  Chattahoochee  region  and  eastern  Alabama. 

Trigonarca  maconensls  Conrad. 
Area   (Barbatia)   lintca  (Conrad). 
Ostrea  pmtti  Stephenson. 
Ostrea  blackcnsis  Stephenson. 
Ostrea  whitei  Stephenson. 
Exogyra  ponderosa  Roemer. 
Trigonia  lartrami  Stephenson. 
Anomia  olmstedi  Stephenson. 
hithophaga  earolinensis  (Conrad). 
Lwina  glelula  Conrad. 
VenieUa  mullinensis  Stephenson. 
Crassatellites  roodensis  Stephenson. 
Cardiwm  vaughani  Stephenson. 
Cyclorisuna  alta   (Conrad). 
Aphrodina  regia  Conrad. 
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Legumcn  carolinensis   (Conrad). 
Cymoopliora  trigonalis  Stephenson. 
Coroula  oxynema  Conrad. 
Turritella  quadrilira  Jjhnson. 
Dentalium  leve  Stephenson. 
Pugncllus  pauciplicatus  Stephenson. 

Fourth, — The  Snow  Hill  fauna  is  more  closely  related  to  that 
of  the  Tombigbee  sand  member  (lower  part  of  E.  ponderosa  zone) 
of  the  Eutaw  formation  in  the  Chattahoochee  region  than  to  the 
fauna  of  the  upper  part  of  the  Kipley  formation  (E.  costata  zone) 
in  the  same  region. 

Fifth, — The  fauna  of  the  Snow  Hill  member  is  closely  related 
to  the  fauna  of  the  Magothy  formation  and  the  Matawan  group 
of  New  Jersey,  and  the  member  appears  to  correspond  in  age  ap- 
proximately to  that  portion  of  the  Matawan  which  is  above  the 
Merchantville  clay;  the  fauna  contains  only  2  or  3  doubtfully 
identified  species  common  to  the  Monmouth  group  (Exogyra  costata 
zone  of  IsTew  Jersey. 

Sixth, — Compared  with  faunas  from  Upper  Cretaceous  locali- 
ties, west  of  the  Chattahoochee  region,  the  Snow  Hill  fauna  con- 
tains only  a  few  common  species  of  restricted  range.  However, 
in  Mississippi,  the  following  species  from  the  upper  part  of  the 
E.  ponderosa  zone  are  regarded  as  indicating  synchroneity : 

Species,  from  the  upper  part  of  the  Exogyra  ponderosa  zone 

of  Mississippi,  indicating  synchroneity  with  the 

Snow  Hill  member. 

Nucula  stantoni  Stephenson  (questionably  identified  in  Miss.). 

CucuUaea  carolinensis   (Gabb)     (questionably  identified  in  Miss.). 

Ostrea  whitei  Stephenson. 

Ostrea  sloani  Stephenson. 

Anomia  olmstedi  Stephenson. 

Aplirodina  regia  Conrad. 

Turritella  quadrilira  Johnson. 

In  western  Alabama  and  adjacent  parts  of  Mississippi  the  upper 
part  of  the  zone  of  E.  ponderosa  occupies  approximately  the  lower  part 
of  the  Selma  chalk.  In  northern  Mississippi  and  southern  Tennessee  the 
base  of  the  chalk  has  merged  in  part  into  Eutaw-like  marine  sands 
and  clays  to  which  the  name  Eutaw  formation  has  been  extended;  here 
the  upper  part  of  the  E.  ponderosa  zone  is  included  in  part  in  the 
upper  Eutaw  and  in  part  in  the  overlying  Selma. 
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Although  the  number  of  restricted  species  in  common  between  the 
Snow  Hill  member  and  the  deposits  of  corresponding  age  in  the  western 
Gulf  region  is  limited  to  a  few  questionably  identified  forms,  the  corre- 
lation can  be  carried  through  to  the  Rio  Grande  by  comparing  the  faunas 
o^  the  eastern  and  western  Gulf  regions.  By  this  method  the  approxi- 
mate equivalents  of  the  Snow  Hill  member  (upper  part  of  Exogyra 
lerosa  zone)  west  of  Mississippi  River,  are  found  to  be  the  fol- 
lowing: 

In  southwestern  Arkansas,  the  Brown st own  marl  and  the  overlying 
Ann  on  a  chalk. 

In  northwestern  Texas  the  Brownstown  marl,  Annona  chalk,  and 
Taylor  marl. 

In  the  region  of  Austin,  the  Taylor  marl. 

In  the  region  between  San  Antonio  and  Uvalde,  the  Anacacho  lime- 
stone and  Taylor  marl. 

On  the  Rio  Grande,  the  Upson  clay  and  the  San  Miguel  formation. 

Useful  checks  in  the  correlation  of  widely  separated  Upper  Cretaceous 
deposits  of  the  Coastal  Plain  are  .the  restricted  ranges  of  the  genera 
Placenticeras  which  is  common  in  the  Exogyra  ponderosa  zone,  but  does 
not  range  above  it,  and  Spheno discus  which  is  restricted  to  the  Exogyra 
costata  zone. 

FAUNA  OF  PEEDEE  FORMATION 

The  Peedee  formation  has  yielded  54  species  of  mollusks,  of  which  15 
(listed  on  page  39)  occur  in  the  underlying  Snow  Hill  member  of 
the  Black  Creek  formation.  Five  of  the  15,  however  (marked  with 
an  asterisk),  are  present  only  in  the  basal  beds  of  the  Peedee.  The 
remaining  39  species  are  as  follows: 

Species  of  mollusks  restricted  to  the  Peedee  formation 
(Exogyra  costata  zone)  in  the  Carolinas. 

Pet.ecypoda: 
Pedalion  holmesi  Stephenson.  R. 
Ostrea  tecticosta  var.  griftonensis  Stephenson.  R. 
Ostrea  falcata  Morton. 
Ostrea  subspatulata  Forbes. 
Gryphaea  vesicularis   Lamarck. 

Exogyra  cancellata  Stephenson   (restricted  to  lower  half  of  formation). 
Exogyra  costata  Say. 

Exogyra  ponderosa  var.   erraticostata  Stephenson. 
Trigonia  eufaulensis  Gabb. 
Trigonia   haynensis    Stephenson.   R. 
Pecten  mississippiensis  Conrad. 
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Pecten  venustus  Morton. 

Pecten   hilgardi   Stephenson. 

Lima  pelagica  var.  covensis  Stephenson. 

Lima  reticulata  Forbes. 

Lima  acutilincata    (Conrad). 

Anomia  tellinoides  Morton. 

Anomia  fulleri  Stephenson,   (rare)   R. 

Anomia  (?)  fearensis  Stephenson,  (rare)  R. 

Anomia  lintea  var.  donohucnsis  Stephenson,    (rare)   R. 

Paranomia  scabra  (Morton). 

Crenella  serica  Conrad. 

Pholadomya  littlei  Gabb. 

Liopistha  protexta    (Conrad). 

Cardium  donohuense  Stephenson.  R. 

Cardium  penderense   Stephenson. 

Cardium  alabamense  Gabb? 

Dosiniopsis  penderensis  Stephenson,    (rare)   R. 

Aphrodina  tippana  Conrad. 

Linearia  magnoliensis  Stephenson,    (rare)  R. 

Gastropoda: 

Turritella  vertebroides  Morton. 
Turritella  pointensis  Stephenson.  R. 
Sargana  stantoni  (Weller). 
Haminea  (?)   concina   (Whitfield)   ? 

Cephalopoda  : 
Nautilus  dekayi  Morton. 

Sphenodiscus  lobatus  var.  allisonensis  Stephenson.  R. 
Belemnitella  americana  (Morton). 

Belemnitella  americana  var.  burchesensis  Stephenson,   (rare)   R. 
Belemnitella  abbreviata  Stephenson,    (rare)  R. 

Of  the  39  species,  13  new  species  (marked  R)  are  unknown  outside 
of  the  Carolina  province. 

Of  the  39,  only  2,  Exogyra  ponderosa  var.  erraticostata  Stephenson, 
in  the  Gulf  region,  and  questionably  Trigonia  eufaulensis  Gabb,  in  New 
Jersey,  are  known  to  range  downward  as  low  as  the  lower  part  of  the 
Exogyra  ponderosa  zone. 

Of  the  39  species,  the  following  8,  though  restricted  to  the  E.  costata 
zone  in  the  Carolinas,  are  known  (3  of  them  questionably)  to  range 
downward  into  the  upper  part  of  the  E.  ponderosa  zone  elsewhere. 

Species  restricted  to  the  Peedee  formation  in  the  Carolinas, 
hut  elsewhere  ranging  downward  into  the  upper 
part  of  the  E.  ponderosa  zone. 
Ostrea  falcata  Morton  (Miss.;  Tenn.;  Ark.;  Tex.). 
Gryphaea  vesicularis  Lamarck   (N.  J.;   eastern  Gulf  region). 
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Exogyra  ponderosa  var.  erraticostata  Stephenson  (N.  J.;  Gulf  region). 

Trigonia  eufaulensis  Gabb  (N.  J.?). 

Lima  reticulata  Forbes  (N.  J.;  Ala.). 

Paranomia  scabra    (Morton)    (N.  J.;  Gulf  region). 

Orenella  serica  Conrad  (N.  J.?). 

Liopistha  protexta  (Conrad)   (N.  J.?). 

Of  the  30  species  restricted  to  the  Peedee  formation  in  the  Carolinas, 
the  following  IS  occur  outside  of  this  region,  but  are  not  known  below 
the  E.  costata  zone;  those  marked  with  an  asterisk  are  regarded  as 
especially  characteristic  of  the  zone : 

Species  restricted  to  the  Exogyra  costata  zone  in  the 
Carolinas  and  elsewhere. 

*Ostrea  subspatulata  Forbes  (Ga.;  Chattahoochee  region,  Ala.;  Miss.). 

*Exogyra  canccllata  Stephenson    (N.  J.;    Del.;   Md.;   Gulf  region).1 

* Exogyra  costata  Say  (N.  J.;  Del.;  Md.;  Gulf  region). 

*Pecten  venustus  Morton  (N.  J.;  Del.;  Gulf  region). 

Pecten  nilgardi   Stephenson    (Miss.). 

*Pecten  mississippic?isis  Conrad  (Gulf  region). 

Lima  pelagica  var.  covensis  Stephenson  (eastern  Gulf  region). 

*Lima  acutilineata    (Conrad)    (Gulf  region). 

*Anojnia  teUinoidcs  Morton  (N.  J.;  Del.;  Gulf  region). 

*Pho1adomya  littlei  Gabb    (Ga.;   Chattahoochee  region). 

*Cardium  penderense  Stephenson  (Miss.?). 

Ca rdium  a labamense  Gabb  (?)    (Chattahoochee  region;  Ala.?;  Miss.?). 

*Aphrodina  tippana  Conrad    (Chattahoochee  region;    Miss.). 

*Turritella  vertebroides  Morton    (N.  J.;   Gulf  region). 

*.<nrgana  stantoni  (Weller)    (Chattahoochee  region;   Miss;  Tex.). 

JTamincn   (?)  concina   (Whitfield)    (?)    (N.  J.). 

'Nautilus  dekayi  Morton    (N.  J.;   Md.;    Gulf  region). 

*BeJemnitella  americana   (Morton)    (N.  J.;   Del.;   Md.;   Ala.;    Miss.). 

F.:Lrnt  of  the  14  species  indicated  as  especially  characteristic  of  the 
zonr-  of  Exogyra  costata  occur  in  the  Monmouth  group  of  New  Jersey, 
clearly  indicating  the  synchroneity  of  that  group  and  the  Peedee  forma- 
tion. At  least  0  of  the  14  species  occur  in  the  Monmouth  formation  of 
Maryland  and  Delaware. 

.Ml  bnt  oho  of  the  18  occur  in  the  E.rogyra  costata  zone  somewhere 
in  the  Gulf  region,  and  indicate  the  age  equivalency  of  the  Peedee  for- 
n  and  the  following  formations: 

The  upper  part  of  the  Ripley  formation  of  Georgia-Alabama. 
Tho  upper  part  of  the  Selma  chalk  of  western  Alabama  and  adjacent 
parts  of  Mississippi. 


1  Dr.    G  cords  this   species   from   tvo   localities   in    the   Matawan    of   Delaware,    hut 

the    rorrel-'iton    of   these  localities   with   the  Matawan   is  to  he   questioned. 
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The  upper  part  of  the  Selma  chalk  and  the  Ripley  formation  of  north- 
ern Mississippi. 

The  Marlbrook  marl,  Nacatoch  sand,  and  Arkadelphia  clay  of  south- 
western Arkansas. 

The  Navarro  formation  of  northwestern  Texas  and  the  region  of 
Austin,  Texas. 

The  Escondido  formation  of  the  Rio  Grande. 

The  genus  Sphenodiscus  serves  as  a  check  to  the  correlations  de- 
termined by  other  fossils,  for  it  is  not  known  to  range  below  the  Exogyra 
costata  zone. 

The  faunal  characters  of  the  Exogyra  costata  zone  are  not  uniform 
from  the  base  to  the  top,  and  this  is  becoming  more  apparent  as  knowl- 
edge of  the  faunas  increases.  On  the  basis  of  the  breadth  of  the  costae 
of  E.  costata  the  zone  may  be  roughly  divided  into  a  lower  part  in 
which  the  shells  possess  broad  costae,  a  middle  part  in  which  the  costae 
are  of  medium  breadth,  and  an  upper  part  in  which  the  costae  are 
narrow.  Two  species,  Anomia  tellinoides  Morton  and  Exogyra  cancellata 
Stephenson,  are  especially  valuable  in  differentiating  the  lower  part  of 
the  zone,  which  may  be  conveniently  named  the  Exogyra  cancellata  sub- 
zone;  both  species  occur  in  the  lower  part  of  the  Peedee  formation  in 
North  Carolina.  Both  species  have  been  found  in  New  Jersey,  the 
former  in  the  Navesink  marl,  and  the  latter  probably  in  the  same  forma- 
tion, though  the  exact  localities  are  not  indicated  on  the  labels.  Exo- 
gyra cancellata  Stephenson  occurs  in  the  Monmouth  formation  of  Mary- 
land, and  in  Delaware  in  beds  which  Doctor  Gardner  has  correlated 
with  the  Matawan  formation,  but  which  I  regard  as  forming  the  lowTer 
part  of  the  Monmouth;  Anomia  tellinoides  Morton  also  occurs  in  the 
Monmouth  of  Maryland.  The  two  species  have  been  collected  from 
numerous  localities  in  the  Gulf  region,  both  east  and  west  of  Mississippi 
"River,  and  in  many  cases  they  occur  together  in  the  same  stratum.  Area 
(Barbatia)  bladenensis  Stephenson,  Ostrea  pratti  Stephenson,  Anomia 
lintea  Conrad,  Veniella  (Etea)  carolinensis  (Conrad),  and  Lunatia  caro- 
linensis  (Conrad),  wdiich  occur  also  in  the  Snow  Hill  member,  do  not 
range  above  the  Exogyra  cancellata  subzone.  The  new  forms  Cardium 
donohuense  and  Anomia  lintea  var.  donohuensis,  are  not  known  above 
this  subzone;  Exogyra  costata  var.  spinosa  Stephenson,  ranges  only 
slightly  above  it. 

The  Exogyra  cancellata  subzone  has  not  been  recognized  in  South 
Carolina,  and  there  is  both  paleontologic  and  physical  evidence  that  it 
is  wanting  there,  being  represented  by  an  unconformity  which  separates 
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the  Black  Creek  formation  and  bods  of  the  Peedee  formation  which 
occupy  a  position  about  midway  of  the  Exogyra  costata  zone. 

At  many  places  in  the  Atlantic  and  Gulf  Coastal  Plain  the  upper  part 
of  i he  Exogyra  costata  zone  contains  elements  not  found  in  the  middle 

and  lower  parts  of  the  zone,  an  example  being  the  Liopistha  protexta 
subzone  of  the  Gulf  region  which  includes  the  type  locality  of  the  Rip- 
ley formation  on  Owl  Creek  in  Tippah  County,  Miss.  In  the  Caro- 
linas  the  uppermost  beds  of  the  Peedee  formation  carry  the  following 
species,  most  of  which  are  new  to  science;  these  forms,  though  not  nec- 
essarily indicating  exact  synchroneity  with  the  Liopistha  protexta  sub- 
zone  of  the  Gulf  region,  do  indicate  a  decided  faunal  difference  between 
the  lower  and  upper  parts  of  the  formation : 

Species  restricted  to  the  upper  part  of  the  Peedee  formation 
(upper  part  of  Exogyra  costata  zone) 
in  the  Carolinas. 
Pelecypoda: 
PedaHon  holmesi  Stephenson. 
Tricjonia  haynensis  Stephenson. 
Anomia  fulle?'i  Stephenson   (rare). 
Anomia   (?)   fearensis  Stephenson   (rare). 
Pholadomya  Httlei  Gabb. 
Cardium  penderense  Stephenson. 
Cardium  alabamense  Gabb? 
Dosiniopsis  venderensis  Stephenson   (rare). 
Linearia  magnoliensis  Stephenson    (rare). 

Gastropoda: 

Turritella  vointensis  Stephenson. 
Bargana  stantoni  (Weller). 

Cephalopoda: 
Nautilus  deJcayi  Morton. 

Western  Interior 

Systematic  comparisons  have  not  yet  been  made  between  the  Upper 
Cretaceous  faunas  of  the  Carolinas  and  those  of  the  Western  Interior, 
but  enough  is  known  to  justify  the  belief  that  the  number  of  common 
molluscan  species  are  few,  if  indeed  there  are  any.  However,  some 
species  in  the  two  provinces  arc  closely  related,  differing  only  in  minor 
details  of  form  or  sculpture.  Species  which  may  be  thus  compared 
are  the  following: 
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NoRTn  Carolina  Western    Interior 

Liopistha    (Cymella)   bella    (Conrad)   Liopistha  (Cymella)   undata  M.  &  H. 

(Snow  Hill  member).  (Fox  Hills  sandstone). 

Liopistha   (Cymella)   ironensis  n.  sp. 
Nautilus  dekayi  Morton  (Peedee  for-  Nautilus  dekayi  Morton    (?)    (Upper 

mation).  part  of  Pierre  shale). 

Sphenodiscus   lobatus  var.   allisonen-   Sphenodiscus  lenticulare   (Owen) 

sis  n.  var.   (Peedee  formation).  (Fox  Hills  sandstone). 

Placenticeras  placenta   (Dekay)  Placenticeras  whitfieldi  Hyatt  (Pierre 

(Snow  Hill  member).  shale). 

Belemnitella  americana  (Morton)  Belemnitella  bulbosa  M.  &  H.    (rare 

(Peedee  formation).  in  Fox  Hills  sandstone.) 

The  radiating  costae  of  Liopistha  {Cymella)  ironensis  Stephenson 
alternate  in  size,  in  contrast  to  the  stibequal  costae  of  L.  {Cymella)  un- 
data Meek  and  Hayden.  The  costae  of  L.  {Cymella)  bella  (Conrad)  do 
not  alternate  and  are  fewer  in  number  and  narrower  than  those  of  the 
two  preceding  species.  Since  the  species  in  this  group  have  a  rather 
wide  range  in  the  Upper  Cretaceous  deposits  and  have  not  been  mono- 
graphically  studied,  their  value  in  close  correlation  has  not  been  de- 
termined. 

The  form  referred  by  Meek  to  Nautilus  dekayi  Morton  is  probably 
not  that  species,  since  it  differs  slightly  in  form  and  in  the  trend  of 
the  sutures.  N.  dekayi  Morton  of  the  Atlantic  and  G-ulf  Coastal  Plain 
appears  to  be  restricted  to  the  Exogyra  costata  zone,  and  is  particularly 
characteristic  of  the  upper  part  of  that  zone.  The  occurrence  of  the 
closely  related  form  in  the  upper  part  of  the  Pierre  shale  may  perhaps 
be  regarded  as  indicating  rather  close  correspondence  in  age. 

The  genus  Placenticeras  is  not  known  to  range  above  the  zone  of 
Exogyra  ponderosa1  in  the  Atlantic  and  Gulf  Coastal  Plain,  nor  above 
the  Pierre  shale  of  the  Western  Interior.  The  genus  Sphenodiscus  is 
restricted  to  the  Exogyra  costata2  zone  in  the  Atlantic  and  Gulf  Coastal 
Plain  and  to  the  Fox  Hill  sandstone  in  the  Western  Interior.  Tfcese 
ammonite  genera  probably  afford  the  best  direct  means  of  correlation 
between  the  two  provinces.  Belemnitella  bulbosa  Meek  and  Hayden. 
a  rare  Fox  Hill  species,  is  similar  in  form  to  Belemnitella  americana 
(Morton)  which  is  restricted  to  the  Exogyra  costata  zone. 

The  evidence  enumerated  is  believed  to  indicate  that  the  Snow  Hill 
member  of  the  Black  Creek  formation  and  the  overlying  Peedee  forma- 
tion together  represent  part  or  all  of  the  Montana  group,  the  Snow 
Hill  corresponding  to  the  Pierre  shale,  possibly  excluding  the  upper 


1Stanton,  T.  W.,   Jour.   Geology,  vol.   17,  pp.  418,   419,   1909. 
"Idem. 
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part,  and  the  Peedee  to  the  Fox  Hills,  possibly  including  also  the  upper- 
most part  of  the  Pierre.  If  the  Snow  Hill  member  is  contemporaneous 
with  the  lower  part  of  the  Montana  group,  that  part  of  the  Black  Creek 
formation  below  this  member  would  by  exclusion  be  represented  in  the 
Upper  Cretaceous  column  below  the  Montana,  but  not  necessarily  in- 
cluding all  below  that  group.  Berry1  has  noted  a  rather  close  relation- 
ship between  the  floras  of  the  Black  Creek  formation  and  the  Dakota 
sandstone,  20  out  of  66  North  Carolina  species  being  common  to  the 
two  formations.  Since  the  typical  deposits  of  the  Black  Creek  forma- 
tion below  the  Snow  Hill  member  are  not  more  than  400  or  500  feet 
thick  and  show  every  indication  of  having  been  deposited  rapidly  in 
shallow  water,  it  seems  improbable  that  they  represent  all  of  the 
Colorado  group  and  the  Dakota  sandstone,  and  I  am  inclined  to  doubt 
that  any  of  the  Black  Creek  is  old  enough  to  be  actually  contemporaneous 
with  the  Dakota. 

Pacific  Coast 

The  Upper  Cretaceous  faunas  of  the  Carolinas  have  not  been  criti- 
cally compared  with  those  of  the  Pacific  coast,  but  there  are  probably 
no  molluscan  species  in  common.  Dr.  Stanton2  has  discussed  the  corre- 
lation of  the  Chico  of  California  as  follows: 

"The  fauna  as  a  whole,  like  the  later  Horsetown  fauna,  is  Indo-Pacific  in 
its  affinities,  and  is  strikingly  different  from  the  faunas  of  the  Atlantic  bor- 
der and  interior  regions  of  North  America.  Whiteaves  and  F.  M.  Anderson 
have  argued  for  a  connection  during  Chico  time  between  the  Pacific  and  in- 
terior seas,  but  the  evidence  brought  forward  in  support  of  this  view  is  based 
on  types  that  have  a  world-wide  distribution  and  on  those  that  are  only  sim- 
ilar, not  specifically  identical,  in  my  opinion,  direct  connection  has  not  been 
proved.  In  time  range  the  Chico  fauna  apparently  began  somewhat  earlier 
and  continued  somewhat  later  than  the  Colorado  fauna  of  the  interior  sea, 
but  it  did  not  extend  to  the  end  of  the  Cretaceous,  and  latest  Cretaceous  time 
is  probably  not  represented  by  marine  deposits  on  the  Pacific  coast." 

Assuming  this  correlation  to  be  approximately  correct,  the  Snow  Hill 
member  of  the  Carolinas,  which  probably  corresponds  in  age  to  the 
lower  part  of  the  Montana  group,  may  be  as  old  as  the  uppermost 
Chico;  the  Peedee  formation  would  not  be  represented  by  any  known 
deposits  on  the  Pacific  coast,  or  in  other  words,  would  be  represented 
by  the  unconformity  separating  the  Chico  from  the  overlying  Eocene 
deposits. 


:U.   S.   Geol.  Survey  Prof.   Paper  84,  p.  71,   1914. 

■Stanton,   T.    W.,   Jour.    Geology,   vol.    17,    pp.    418,   419,    1909. 
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Europe 

The  correlation  of  the  Upper  Cretaceous  deposits  of  the  Atlantic 
and  Gulf  Coastal  Plain  with  those  of  Europe  can  not  properly  be  dis- 
cussed except  in  general  terms  until  their  contained  faunas  have  been 
more  extensively  studied  and  critically  compared. 

Few  species  of  mollusks  in  the  Upper  Cretaceous  of  North  America 
are  identical  with  those  of  the  European  Upper  Cretaceous.  Some 
species  have  been  referred  to  European  forms,  but  careful  comparisons 
have  shown  in  most  cases  only  superficial  resemblances.  Closely  analo- 
gous species  of  pelecypods  and  gastropods  are  not  uncommon  on  the  two 
continents,  but  the  general  similarity  in  the  type  of  sculpture  of  forms 
ranging  in  age  from  Albian  to  Senonian  renders  exact  correlation  on 
this  basis  difficult. 

The  representatives  of  the  genus  Gryphaea  in  the  Carolinas  have 
been  tentatively  referred  to  G.  vesicularis  Lamarck,  which,  according  to 
Woods,1  ranges  through  the  Cenomanian,  Turonian,  and  Senonian  of 
England ;  but  I  seriously  doubt  if  a  critical  comparison  of  the  American 
and  European  forms  would  substantiate  their  specific  identity.  Further- 
more, I  am  of  the  opinion  that  a  monographic  study  of  the  American 
specimens  would  result  in  separating  them  into  several  species,  some 
of  which  would  prove  to  be  of  limited  stratigraphic  range.  Obviously, 
in  the  present  state  of  our  knowledge,  the  group  is  of  no  value  in  the 
exact  correlation  of  American  and  European  Cretaceous  deposits. 

Ostrea  plumosa  Morton,  which  in  this  country  is  a  common  species, 
ranging  through  the  zones  of  Exogyra  ponderosa  and  Exogyra  costata, 
has  a  close  analogue  in  0.  triangularis  "Woodward  from  the  upper  Sen- 
onian of  Europe.  Woods'  has  included  Woodward's  species  under  a 
generalized  group  of  somewhat  similar  long-range  oysters  under  the 
name  0.  incurva  Nilsson,  a  grouping  scarcely  justified  by  his  published 
figures. 

The  rare  gastropod,  Trichctropis  squamosa  (Gabb),  from  the  Snow 
Hill  member,  is  closely  analogous  to  Trichotropis  "koninckii  (Miiller) 
from  the  "Greensand"  (lower  Senonian)  at  Aachen,  Germany,  and 
Stoliczka  has  identified  a  form  from  the  Trichinopoli  group  (referred 
by  Stoliczka  to  the  Turonian)  of  India  with  Mutter's  species.  As  rep- 
resentatives of  this  genus  have  persisted  to  the  present  without  marked 
change  in  shell  characters,  the  occurrence  of  these  similar  Cretaceous 
species  in  widely  separated  regions  can  not  be  regarded  as  of  much 
significance. 


1Woods,    Henrv,    The    Creticeons    Lamellibranches    of    England,    Paleontographical    Society 
Mon.,  vol.  2,  pt.  9,  pp.  360-375,  1913. 

'Idem,   pp.   388-391.  ,      , 
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The  ammonite  genus,  Placenticerds,  which  in  the  Atlantic  and  Gulf 
Coastal  Plain  does  not  range  above  the  zone  of  Exogyra  ponderosa  and 
in  the  Western  Interior  is  restricted  below  the  Fox  Hills  sandstone, 
ranges  in  Europe  from  the  Albian  upward  into  the  lower  part  of  the 
Campanien  (middle  Senonian),  but  so  far  as  I  can  learn  does  not  reach 
the  uppermost  Senonian.  The  ammonite  genus  S ph en o discus,  which  in 
North  America  is  limited  to  the  Exogyra  costata  zone  of  the  Atlantic 
and  Gulf  Coastal  Plain  and  to  the  Fox  Hills  sandstone  (upper  part  of 
Montana  group)  of  the  Western  Interior,  is,  to  the  best  of  my  knowl- 
edge, restricted  to  the  upper  part  of  the  Senonian  of  Europe.  In  this 
connection  it  should  be  stated  that  some  European  authors  have  referred 
species  to  Sphcnodiscus  which  in  fact  do  not  belong  to  that  genus.  The 
ammonite  genus  Mortoniceras,  which  has  not  been  found  in  the  Caro- 
linas.  is  common  in  the  upper  part  of  the  Austin  chalk  (Texas),  in  the 
Tombigbee  sand  member  of  the  Eutaw  formation  (eastern  Gulf  region), 
and  in  the  MercL  antville  clay  of  New  Jersey,  and  occurs  only  rarely 
above  these  divisions.  It  is  represented  in  Europe  by  several  species 
in  the  lower  Senonian  (Coniacian  and  lower  Santonian  divisions)  and 
by  one  species  in  the  lower  Campanien.  The  genus  has  not  been  found 
in  the  uppermost  Senonian. 

These  ammonite  genera  would  seem,  therefore,  to  afford  a  basis  for 
correlating  the  Snow  Hill  member  of  the  Black  Creek  formation  (upper 
part  of  Exogyra  ponderosa  zone),  in  which  PJacenticeras  is  found,  with 
the  middle  or  lower  part  of  the  Senonian,  and  the  Peedee  formation 
{Exogyra  costata  zone),  which  yields  Spheno discus,  with  the  upper 
part  of  the  Senonian. 

The  species  Belemnitella  americana  (Morton)  wThich  in  the  Atlantic 
and  Gulf  Coastal  Plain  is  restricted  to  the  Exogyra  costata  zone,  has 
a  close  analogue  in  Belemnitella  mucronata  (Schlotheim),  which  is  a 
common  fossil  of  the  upper  Senonian  of  England,  France,  Germany, 
Belgium,  Sweden,  and  Russia. 

A  species  of  rrinoid,  Marsupites  americanus  Springer1,  has  been  de- 
scribed from  the  Tombigbee  sand  (Mortoniceras  subzone)  at  Plymouth 
Bluff,  Lowndes  County,  Miss.  Mr.  Springer  states  that  the  species, 
though  exhibiting  slight  differences,  is  closely  similar  to  the  species 
which  has  given  name  to  the  zone  of  Marsupites  testudinarius.  of  the 
Upper  On  a  Ik  of  Europe,  and  that  in  a  large  series  of  specimens  the 
differences  might  disappear.  This  zone  is  a  middle  zone  of  the 
Senonian  and  corresponds  to  the  Santonian  of  France  (upper  Emsche- 
rian  of  Germany).    The  crinOid  genus,  Uintacrinus,  which  is  represented 

B    ringer    l'r:>T.\:,  Harvard  College  Mem.  Comp.  Zoo!.,  vol.  25,  No.   3,  pp.   158-1 01,   1011. 
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in  the  lower  part  of  the  zone  of  Marsupites  testudinarius  in  Westphalia, 
Prussia,  by  U.  westfalicus  Schluter,  is  also  represented  in  the  Niobrara 
of  the  Western  Interior  of  the  United  States  by  U.  socialis  Grinnell, 
and  Springer1,  after  making  an  exhaustive  comparison  of  the  characters 
of  U.  westfalicus  and  U.  socialis,  says :  "From  all  these  facts  it  follows 
irresistibly,  in  my  opinion,  that  U.  westfalicus  can  not  be  distinguished 
from  U.  socialis,  and  that  the  two  represent  but  one  species,  which  of 
course  must  take  the  older  name,  U.  socialis/' 

The  Niobrara  limestone  is  regarded  as  synchronous  with  the  Tom- 
bigbee  sand.  Both  Uintacrinus  and  Marsupites  are  unique,  stemless, 
free-floating  forms.  As  the  distinguishing  characters  of  crinoid  species 
persist,  as  a  rule,  through  relatively  short  geologic  time  intervals,  the 
finding  of  free-floating  species  so  closely  related  as  Marsupites  ameri- 
canus  Springer  and  M.  testudinarius  Schlotheim,  and  Uintacrinus  west- 
falicus Schluter  and  U.  socialis  Grinnell,  on  opposite  sides  of  the  At- 
lantic must  be  regarded  as  highly  significant  of  the  near  approach  to 
synchroneity  of  the  containing  strata.  These  forms  would  seem 
therefore,  to  afford  evidence  of  the  Santonian  (upper  Emscherian) 
age  of  the  Tombigbee  sand.  Should,  however,  the  American  form  prove 
to  be  specifically  distinct,  the  Tombigbee  might  be  either  slightly  younger 
or  slightly  older  than  the  zone  of  Marsupites  testudinarius.  Since  the 
available  faunal  evidence2  relates  the  Eagle  Ford  and  Benton  faunas 
more  closely  to  the  Turonian  than  to  the  Emscherian,  the  view  that  the 
Austin,  which  overlies  the  Eagle  Eord,  and  the  synchronous  Tombigbee 
sand  are  of  Emscherian  age  seems  in  accord  with  the  known  evidence. 
Since  the  Tombigbee  sand  (Mortoniceras  subzone)  is  certainly  older 
than  the  Snow  Hill  member,  the  conclusion  that  the  Snow  Hill 
fauna  is  younger  than  the  Emscherian,  that  is  lower  Campanian,  seems 
to  be  established  with  reasonable  certainty. 

In  this  connection,  J.  B.  Eeeside,  Jr.,  who  has  been  studying  the 
fauna  of  the  Eagle  sandstone  of  Montana  and  its  equivalents  in  the 
Western  Interior,  contributes  the  following  heretofore  unpublished  note : 

"The  Eagle  sandstone  of  Montana  contains  Scaphites  hippocrepis,  S.  sim- 
His,  S.  aff.  S.  aquisgranensis,  Baculites  ovatus,  Placenticeras  whitfieldi, 
P.  syrtale,  P.  planum,  Inoceramus  lolatus,  and  I.  baraMni  (aff.  I.  balticus). 
The  beds  immediately  beneath  it  in  southern  Montana,  known  as  the 
Telegraph  Creek  formation,  contain  Marsupites  sp.,  Uintacrinus  sp.,  and 
Scaphites  aff.  S.  geinitzi.  Beneath  these  beds  in  turn  lies  the  Niobrara 
formation  containing  typical   Ostrea  congesta,   Uintacrinus  socialis,  Inocer- 


^pringer,  Frank,  Harvard  College  Museum  Mem.  Comp.  Zool.,  vol.  25,  No.  1,  p.  87,  1901. 
2Stanton,  T.   W.,   The  Colorado  formation  and  its  invertebrate  fauna :     U.  S.  Geol.    Surver 
Bull.   106,  pp.   19,  48,   1893. 
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tnnus  umbonatus  (aff.  I.  involutus),  and,  in  the  lower  part,  Mortoniceras 
shoshonense  (aff.  M.  bourgeoisi).  The  Telegraph  Creek  fauna  Is  known 
elsewhere  in  the  Interior  only  in  the  Mancos  shale  of  northern  New 
Mexico;  but  the  Eagle  fauna  and  the  Niobrara  fauna  are  known  at 
many  other  localities  in  the  Rocky  Mountain  region.  In  the  Mancos 
shale  of  New  Mexico  the  Eagle  fauna  contains,  besides  the  species  named 
above,  Mortoniceras  aff.  M.  delawarense,  Placenticeras  sancarlosense,  and 
P.  guadalupe.  The  Eagle  fauna  is  allied  to  that  of  the  Merchantville 
clay  of  New  Jersey  by  Scaphites  hippocrepis,  S.  similis,  Baculites  ovatus, 
and  Mortoniceras  aff.  delawarense.  Placenticeras  whitfieldi  also  has  a 
very  near  relative  in  P.  placenta  of  the  Merchantville.  The  Eagle  fauna 
is  likewise  allied  to  that  of  the  Anacacho  limestone  of  Texas  by  Scaphites 
hippocrepis1  and  to  that  of  the  San  Carlos  beds  by  Placenticeras  whitfieldi, 
P.  sancarlosense,  P.  planum,  P.  guadalupe,  and  Mortoniceras  aff.  M.  del- 
aicarense.  A  few  occurrences  of  Mortoniceras  in  the  Annona  chalk2  well 
above  the  zone  of  M.  texanum  are  very  probably  to  be  linked  with  the 
Hippocrepis  zone.  The  Telegraph  Creek  fauna  seems  to  have  no  clearly 
marked  equivalent  in  the  Coastal  Plain,  unless  it  is  the  part  of  the 
Tombigbee  sand  with  Marsupites,  but  the  Niobrara  fauna  is  allied  by 
Ostrea  congesta  and  the  coiled  species  of  Inoceramus,  I.  exogyroides  and 
I.  involutus  to  that  of  the  Austin  chalk.  A  further  comparison  may  be 
made  in  that  the  fauna  of  the  Benton  group  which  in  the  Interior  im- 
mediately precedes  the  Niobrara  has  much  in  common  with  that  of  the 
Eagle   Ford  which   immediately  precedes   the   Austin   chalk. 

"The  Eagle  fauna  is  allied  to  the  lower  Campanian  of  Europe  by 
Scaphites  hippocrepis,  S.  aff.  S.  aquisgranensis,  and  Mortoniceras  aff.  M. 
delawarense.  It  is  allied  to  the  upper  Santonian  by  Placenticeras  syrtale, 
and  its  relatives.  Inoceramus  lobatus  and  I.  balticus,  with  which  I.  bara- 
bini  is  comparable,  range  through  the  upper  Santonian  and  the  Campanian. 
The  Telegraph  Creek  zone  resembles  the  upper  Santonian  in  the  presence 
of  Marsupites,  and  Uintacrinus.  The  Niobrara  fauna  resembles  the  San- 
tonian in  the  presence  of  Uintacrinus  socialis  and  the  Coniacian  (Emscherian 
in  the  restricted  sense)  in  the  presence  of  Inoceramus  umbonatus  and 
Mortoniceras  shoshonense,  which  are  comparable  to  /.  involutus  and 
M.  bourgeoisi,  respectively.  As  the  Austin  chalk  contains  the  distinctive 
lower  Santonian  Mortoniceras  texanum,  the  Coniacian  Inoceramus  undu- 
lato-plicatus,  and  lower  Coniacian  Peroniceras  aff.  P.  czorinigi,  P.  aff.  P.  west- 
falicum,  and  as  the  Benton  fauna  and  the  Eagle  Ford  fauna  are  undoubtedly 
Turonian,  it  seems  that  the  following  correlations  are  justified:  The 
Eagle  fauna  and  its  equivalents  in  the  Western  Interior,  the  Merchant- 
ville clay,  and  the  Hippocrepis  zone  in  the  Gulf  region  are  of  lower 
Campanian  age.  The  Telegraph  Creek  zone  and  possibly  part  of  the 
Tombigbee  sand  are  upper  Santonian.  The  Niobrara  zone  and  the  Austin 
chalk  are  of  lower  Santonian  and  Coniacian  (Emscherian  in  the  restricted 
sense)   age." 


'A  spf-nmf-n  of  this  species  was  found  by  Dr.  J.  A.  Udden  in  the  Anacacho  limestone  in 
Kinney  County,  Tex. 

2Noted  by  L.  W.   Stephenson. 
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Reeside's  results  seem  to  show  the  desirability  of  modifying  the  first 
three  columns  in  the  correlation  table,  Plate  8,  where  the  base  of 
the  Matawan,  as  represented,  is  too  low,  and  the  Emscherian  is  too 
high.  The  necessity  for  these  changes  did  not  become  apparent  until 
it  was  too  late  to  correct  the  table. 

It  is  interesting  to  recall  that  as  long  ago  as  1876  and  1887  Schliiter1 
correlated  the  Austin  chalk  with  the  Emscherian  on  the  basis  of  the 
common  occurrence  of  several  closely  related  species  of  Ammonites, 
and  of  Inoceramus. 

Clark2  and  Berry3  have  correlated  the  Black  Creek  formation  with 
the  Turonian  and  the  Peedee  formation  with  the  Senonian  of  Europe; 
Berry's  conclusions  are  based  on  the  fossil  floras.  Both  authors  have 
recognized  the  difficulties  attendant  upon  the  exact  correlation  of  de- 
posits in  areas  so  widely  separated  as  North  America  and  Europe,  and 
their  opinions  are  stated  with  reservation. 

The  tentative  conclusions  to  which  my  preliminary  studies  of  the 
subject  have  led  me  are  that  both  the  Snow  Hill  member  of  the  Black 
Creek  formation  and  the  Peedee  formation  are  of  Senonian  age,  and 
the  Snow  Hill  member  probably  does  not  represent  the  lowermost 
Senonian.  Broadly  speaking,  the  Exogyra  ponderosa  zone  probably  rep- 
resents the  lower  Senonian,  including  the  Emscherian  (Coniacian  and 
Santonian),  and  perhaps  the  lowermost  Campanian,  and  the  Exogyra 
costata  zone  approximately  corresponds  to  the  upper  Senonian,  that 
is  to  the  upper  Campanian  and  to  the  Maestrichtian.  The  lower 
part  of  the  Black  Creek  formation,  the  lower  part  of  the  Eutaw 
formation  (eastern  Gulf  region),  and  the  Magothy  formation  (Mary- 
land) may  be  as  old  as  the  Turonian,  though  there  is  practically 
no  direct  faunal  evidence  to  support  the  correlation. 

Dr.  Julia  Gardner,  whose  views  are  expressed  in  the  correlation 
chapter  of  the  Monograph  on  the  Upper  Cretaceous  of  Maryland  (pp. 
315-341),  issued  by  the  Maryland  Geological  Survey  in  1916,  correlates 
the  Monmouth  fauna  with  the  upper  part  of  the  Senonian,  and  the 
Matawan  fauna  with  the  lower  part  of  the   Senonian    (Emscherian). 

The  age  relations  of  the  North  Carolina  Upper  Cretaceous  forma- 
tions with  reference  to  those  of  other  parts  of  the  Atlantic  and  Gulf 
Coastal  Plain,  the  Western  Interior,  and  Europe,  as  interpreted  from 
the  contained  faunas,  are  indicated  in  the  folding  table  opposite 
page  36. 


1Schliiter,  C,  Cephalopoden  der  oberen  deutsohen  Kreide,  Palaeontosraphica.  vol.  24,  p 
113,  1876;  also  Naturhistorischen  verein  Preussischen  Rheinlands,  Sitzungsber,  Yahrgang 
44,  p.  45,   1887. 

2Clark,  W.  B.,  North  Carolina  Geol.  and  Econ.  Survey,  vol.  3,  pp.  306-315,  1912.  (Berry 
quoted). 

•Berry,  E.  W.,  U.  S.  Geol.  Survey  Prof.  Paper  84,  pp.  68-71,   1914. 
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SYSTEMATIC  PALEONTOLOGY 


Phylum  COELENTERATA 

Subphylum   CNIDARIA 

Class  ANTHOZOA 

Subclass  HEXACORALLA 

Order  MADREPORARIA 

Suborder  FUNGIDA 

Family  MICRABACIIDAE 

Genus  MICRABACIA  Milne  Edwards  and  Haime 

Micrabacia  cribraria  Stephenson 

Plate  9,  figures  15-17. 

1916.     Micrabacia  cribraria  Stephenson,  U.  S.  Geol.  Survey  Profe  Paper 
9S-J,  p.  117,  PL  20,  figs.  1-3. 

Description. — Corallum  subdiscoidal ;  base  nearly  flat,  upper  surface 
convex  with  axial  depression  slightly  less  than  1  mm.  deep.  Dimen- 
sions of  the  type  (PL  9,  figs.  15-17  )  :  Diameter  6.5  mm.,  height  2.5  mm. 

The  under  side  of  the  wall  or  base  to  a  radial  distance  from  the 
center  of  about  2  mm.  is  irregularly  tuberculated  and  presents  numer- 
ous sieve-like  perforations  roughly  arranged  in  radial  rows  correspond- 
ing to  the  positions  of  the  septa.  The  rough  central  area  merges  into 
a  costate  marginal  band,  the  costae  numbering  96  and  alternating  with 
the  septa.  The  costae  are  thicker  than  the  intercostal  loculi,  are  rough- 
ly tuberculated,  and  on  the  periphery  project  prow-like  somewhat  be- 
yond the  edges  of  the  septa.  In  each  intercostal  loculus  are  synap- 
ticulao  separated  by  elongated  perforations. 

The  septa  are  thin  and  form  five  complete  cycles,  arranged  in  six 
groups,  one  group  in  each  of  the  interspaces  between  the  six  primaries. 
Total  number  of  septa  96.  The  secondaries  extend  to  the  columella; 
the  tertiaries  fuse  against  the  secondaries  near  the  columella;  the  two 
outer  quaternaries  of  the  group  fuse  against  the  tertiaries  nearer  the 
center  than  do  the  two  inner  ones;  the  two  outer  quinaries  of  each  of 
the  two  subgroups  formed  about  the  tertiaries  fuse  against  the  quater- 
naries nearer  the  center  than  do  the  two  inner  quinaries  of  each  sub- 
group. The  primary  septa  are  slightly  higher  than  the  members  of 
the  higher  cycles   and   their  upper  margins  curve  sharply  downward 


'Throughout    this    chapter    numhers    in    parentheses    in    paragraphs    relating    to    distribution 
refer  to  U.   S.   Geological  Survey  collections,   except  as  otherwise  indicated. 
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into  the  central  depression;  the  secondaries  are  slightly  lower  than  the 
primaries,  and  the  tertiaries,  quaternaries,  and  quinaries  each  become 
progressively  slightly  lower.  The  margins  of  the  septa  are  finely 
denticulate,  the  number  of  denticulations  being  about  10  to  1  milli- 
meter. Synapticulae  are  numerous;  striae  are  present  on  the  sides  of 
the  septa  at  the  upper  margins,  apparently  arranged  fan-like,  though 
only  partly  exposed. 

Columella  elliptical  in  cross-section,  spongy,  trabecular,  a  certain 
number  of  the  trabeculae  terminating  in  more  or  less  scattered,  irregu- 
larly distributed  papillae;  length  of  cross-section  about  one-fifth  the 
diameter;  width  about  one-tenth  the  diameter. 

Remarks. — This  9pecies  differs  from  the  other  species  of  American 
Micrabacia  in  the  arrangement  of  the  basal  costae,  which  instead  of 
extending  to  the  center  merge  into  a  perforated,  irregularly  calcified, 
non-costate,  sieve-like  area. 

Type.— Collection  of  the  U.  S.  National  Museum,  Cat.  No.  31996. 
From  Whiteley  Creek  Landing,  Neuse  Eiver,  TS.  C.   (5354). 

Distribution  in  North  Carolina* — Snow  Hill  calcareous  member 
of  Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Whiteley  Creek  Landing,  Neuse  Kiver  (53*54);  Kerrs  Cove,  Black 
River  (5362). 

General  distribution. — Alabama — Lower  part  of  Ripley  formation 
(upper  part  of  Exogyra  ponderosa  zone  )  :  Union  Springs  at  "Conecuh 
Falls"  (6820)  ;  cut  of  Central  of  Georgia  Railway,  half  a  mile  west 
of  Union  Springs  (6815). 

Mississippi — Lower  part  of  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Questionably  on  the  Tupelo  road,  8  miles  west  of 
Fulton,  Lee  County  (6452). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Phylum  VERMES 

Class  CHAETOPODA 

Order  TUBICOLA 

Genus  SERPULA  Linnaeus 

Serpula  cretacea  (Conrad) 

Plate  9,  figures  1-12. 

1875.  Diploconcha  cretacea  Conrad,  Geol.  Survey  North  Carolina 
Rept.  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  12,  PI.  2,  fig.  26. 

1892.  Diploconcha  (Serpula?)  cretacea?  Whitfield,  U.  S.  Geol.  Sur- 
vey Mom,  vol.  18,  pp.  170,  171,  PI.  20,  fig.  25.  (Geol.  Survey 
New  Jersey,  Paleontology,  vol.  2,  pp.  170,  171,  PL  20,  fig.  25, 
1892.) 
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3   -  m    (Fatcula)  falcatum  Whitfield,  U.  S.  Geol.  Survey 

Mon.,  vol.  18,  p.  100,  PL  20,  figs.  15-17  (not  figs. 
12-14,  IS).  (Geol.  Survey  New  Jersey,  Paleontology,  vol. 
2,  p.  169,  PL  20,  figs.  15-17,  1S92.) 

'07.     Serpula    whitfiel$i  Weller,   Geol.   Survey  New  Jersey,   Paleon- 
tology, vol.  4,  p.  30S,  PL  19,  fig.  2. 

v    ■   via    whitfieldd    Gardner,    lid.    Geol.    Survey,    Upper    Cre- 
taceous (2  vols.),  p.  746. 

Desi  ription. — Calcareous  sinuous  tubes  composed  of  numerous,  very 
thin,  concentric  layers  arranged  as  a  series  of  truncated  cones,  one 
within  the  other  (see  PL  9,  fig.  7),  the  cones  gradually  increasing  in 
size  from  the  apex  of  the  tube  toward  the  larger  end;  diameter  of  tube 
at  small  end  1.5  mm.  or  less,  gradually  increasing  to  an  observed  maxi- 
mum diameter  of  12  mm.  at  the  large  end.  Tube  wall  thin  and  fragile 
at  small  end  (less  than  0.5  mm.  thick),  gradually  thickening  to  1.5  mm. 
or  more  near  the  large  end;  within  3  or  4  nun.  of  the  large  end  the 
cavity  flares  slightly,  bringing  the  tube  wrall  to  a  thin  edge  at  the 
extremity. 

Outer  surface  of  tube  marked  by  fine  transverse  growth  lines,  and 
distant  from  the  small  end  by  more  or  less  well  developed,  coarser, 
gular,  transverse  ridges  which  grow  coarser  away  from  the  apex 
and  which  probably  reflect  alternating  vigorous  and  less  vigorous  pe- 
riods of  growth ;  the  specimens  shown  in  Plate  9,  figures  8  and  9, 
■  38(  3S  unusually  strong  transverse  ridges  and  are  referred  questionably 
to  this  Bpecies.  Near  the  small  end  and  extending  for  an  inch  or 
more  away  from  this  extremity  are  faint,  distant,  longitudinal  lines 
or  ridges  ( probably  number  6  or  8)  that  grow  fainter  and  disappear 
and  more  coarsely  marked  portion  of  the  tube. 

No   complete   tubes  have  been   found,  but   the  maximum   length   is 
i   to  be  not  less  than  125  mm.       The  tubes  have  been  found 
-     _:;.-.  in  pairs,  and  in  colonies  consisting  of  many  tubes  closely  grouped 
and  in  some  cases  intertwined. 

//■  marks. — This  species  was  thought  by  Conrad  to  be  a  gastropod, 

he  m*  de  it  the  type  of  a  new  genus,  Diploconcha,  which  he  described 

'pilaws:   "Shell   composed   of  two  adhering  tubes,   one  resting  in   a 

tne     Lde  of  the  opposite  tube."     The  specimen  from   Snow 

Hill.    x'.    C.j    figured    Oil    Plate   9,   fysurc  3,   was   found   in   the   Conrad 

d   at  Raleigh,  X.   C,  some  specimens  of  which  are  undoubted 

d   as  this   s^ecimeil   is  labeled   in   Conrad's  handwriting  it  is 

probably  a  paratype. 
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The  occurrence  of  the  tubes  in  pairs  is  believed  to  be  accidental,  for 
among  the  collections  are  numerous  single  tubes  apparently  differing 
in  no  essential  respect  from  the  paired  tubes,  and  colonies  of  similar 
tubes  are  not  uncommon.  Whitfield  was  probably  correct  in  referring 
the  specimen  figured  on  Plate  20,  figure  25,  of  his  New  Jersey  Mono- 
graph to  this  species.  Weller,  in  his  monograph  on  the  Cretaceous 
paleontology  of  New  Jersey,  refigured  this  specimen  (see  PL  19,  fig.  2). 
The  specimens  illustrated  by  figures  15,  16,  and  17  of  Plate  20  in 
Whitfield's  Monograph,  which  he  referred  to  Conrad's  species,  Dentalium 
falcatum,  probably  also  belong  to  this  species. 

The  imperfect  specimens  from  the  Peedee  formation  at  Magnolia 
Landing,  Cape  Fear  River  (PI.  9,  figs.  11,  12),  are  doubtfully  referred 
to  this  species,  as  is  also  the  small  specimen  attached  to  the  tube  of 
Hamulus   walker ensis   n.    sp.   from  Walkers    Bluff    (PI.    10,   fig.    10). 

Types. — The  specimen  originally  figured  by  Conrad  is  probably  lost; 
it  was  obtained  at  Snow  Hill,  N.  C.  A  specimen  in  his  collection 
(U.S.N\M.  cat.  No.  31905),  obtained  at  the  same  locality,  is  probably 
a  paratype  (PI.  9,  fig.  3). 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Wal- 
kers Bluff,  Cape  Pear  River  (4145)  ;  Black  River  at  Bryant  Newkirk's 
marl  hole  (5358),  at  Kerrs  Cove  (5362),  at  Hatchers  Reaches  (5365), 
and  at  Iron  Mine  Landing  (5366)  ;  Whiteley  Creek  Landing,  Neuse 
River  (4136,  5354);  Snow  Hill,  Greene  County  (785,  5348;  the  Con- 
rad collection,  U.  S.  N.  M.  Cat.  No.  31905) ;  Blue  Banks  Landing,  Tar 
River  (5347).  Peedee  formation  (Exogyra  costata  zone):  Question- 
ably at  Magnolia  Landing,  Cape  Fear  River  (4151)  ;  Hilton  Park,  Wil- 
mington, N".  C.  (4143)  ;  Neuse  River,  questionably  at  a  place  34% 
miles  above  New  Bern  (4137)  ;  questionably  in  a  well  at  Fort  Caswell, 
Brunswick  County,  depth  368-392  feet  (4182). 

General  distribution. — New  Jersey — Navesink  marl  (Exogyra  cos- 
tata zone)  :  Crosswicks  Creek. 

Maryland — Monmouth  formation  (Exogyra  costata.  zone)  :  In  Prince 
George's  County  at  Brightseat  and  on  the  Brooks  estate  near  Seat 
Pleasant. 

Georgia — Upper  part  of  Ripley  formation  (upper  part  of  Exogyra 
costata  zone)  :     Credille's  mill,  Clay  County  (5376A). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Bridge  of  the  Central  of  Georgia  Railway,  1  mile 
southwest  of  Hatchechubbee  (6812)  ;  Union  Springs,  "Conecuh  Falls" 
(6820). 
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Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  "The 
Caves/'  0V2  miles  east  of  New  Albany  (6466d) ;  Owl  Creek,  3  miles 
northeast  of  Ripley  (707,  6464). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Old  Military 
road,  3%  miles  northeast  of  Washing-ton  (7475);  near  "Washington 
(?)   (LT.SJOL  cat.  No.  22737). 

Texas — Navarro  formation  {Exogyra  costata  zone)  r  Near  Kaufman 
(F.S.N.M.  cat.  No.  21001);  Simpsons  Hill  on  public  road,  2  miles 
southwest  of  Kaufman  (7546)  ;  Simpsons  field,  2  miles  southwest  of 
Kaufman  (7547);  near  Corsicana  (U.S.N.M.  cat.  No.  20906). 

Ban  go. — Ranges  from  the  upper  part  of  the  zone  of  Exogyra  port- 
derosa  through  the  zone  of  Exogyra  costata. 

Serpula  lineata   (Weller) 

Plate  9,  figures  13,  14. 

1907.  Hamulus  Uneatus  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  308,  PL  19,  fig.  7. 

Description. — Calcareous,  nearly  straight  to  slightly  curved  or  slight- 
ly sinuous  tube,  very  gradually  increasing  in  diameter  from  the  apex 
toward  the  larger  end ;  the  most  complete  specimen  observed  is  44  mm. 
long  and  increases  in  diameter  from  about  2  mm.  at  the  smaller  end 
to  3  mm.  at  the  larger  end;  one  specimen  in  the  collection  is  4  mm. 
in  diameter;  the  thickness  of  the  tube  wall  varies  from  less  than  .5 
mm.  at  the  small  end  of  the  specimen  examined,  to  a  maximum  ob- 
served thickness  of  1  mm. 

Remarks. — Weller's  type  of  this  species,  referred  by  him  to  the  genus 
Hamulus,  is  a  cast  resembling  closely  the  largest  specimen  here  figured 
from  North  Carolina  (PI.  9,  fig.  13).  The  structure  of  the  North 
Carolina  specimens,  the  calcareous  tubes  of  which  are  preserved,  ap- 
pears to  differ  in  no  essential  respect  from  that  of  the  genus  Serpula, 
and  is  unlike  that  of  the  genus  Hamulus.  The  tubes  are  smaller, 
stnii^rhtr-r,  relatively  thicker,  and  taper  more  gradually  than  the  tubes 
of  Serpula  cretacea. 

Type. — .State  Museum,  Trenton,  N.  J.  From  the  Merchantville  clay 
at  Lenola,  N.  J. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Blafk  Cteek  formation  (upper  part  of  Exogyra,  ponder osa  zone)  :  Auger 
Hole  Landing,  Neuse  River   (5353). 

Qeneral  distribution. — New  Jersey — Merchantville  clay:  Lenola; 
oear  Jamesburg.  Navesink  marl  (Exogyra  costata  zone)  :  Near  Craw- 
fords  Corner. 
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Chattahoochee  region,  Georgia — Tombigbee  sand  member  of  Eutaw 
formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Chattahoochee 
River  at  Banks  Landing  (5390,  6406),  and  at  Blufftown  (5392,  6405). 
Upper  part  of  Ripley  formation  (Exogyra  costata  zone)  :  Mercers  Mill 
Creek  near  Georgetown  (5417). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Owl  Creek, 
3  miles  northeast  of  Ripley  (707,  6464)  ;  White  Oak  Creek,  5%  miles 
northeast  of  Ripley  (6875). 

Range. — Ranges  through  the  zone  of  Exogyra  ponderosa  and  through 
all  but  the  extreme  upper  part  of  the  zone  of  Exogyra  costata. 

Genus  HAMULUS  Morton 

1834.      Hamulus   Morton,   Synop.   Organ.  Rem.   Cret.   Group   United 
States,  Phila.,  pp.  73,  74. 

1920.     Hamulus  Wade,  U.  S.  Nat.  Museum  Proc,  vol.  58,  pp.  715-717. 

Description. — The  genus  is  based  on  specimens  referred  to  Hamulus 
onyx  Morton  from  Lynchs  Creek,  S.  C. ;  from  Erie,  Ala.;  and  one 
specimen  from  New  Jersey  (pp.  73,  74,  PL  2,  fig.  8,  and  PI.  16,  fig.  5, 
of  the  report  cited). 

Dr.  Bruce  Wade  has  recently  found  specimens  of  Hamulus  onyx  Mor- 
ton at  Coon  Creek,  Tenn.,  with  an  operculum  attached.  He  describes 
the  genus  as  follows: 

"Tubes  with  from  three  to  seven  axial  ribs;  larval  or  early  stages  at- 
tached, usually  broken  away  and  solitary  in  the  adult;  nuclear  shell  portions 
circular  and  often  triangular  in  cross-section;  inner  surface  of  the  tubes 
smooth;  operculum  calcareous,  consisting  of  a  calcareous  anterior  disk  with 
a   three-cornered,   elongate   posterior  process   or   apophyse." 

The  tubes  are  as  a  rule  strongly  ribbed,  but  as  shown  by  H.  walker  en- 
sis,  a  new  species  from  North  Carolina  (see  p.  74),  the  ribs  may  be 
so  weakly  developed  as  to  be  scarcely  discernible. 

The  tube  of  Hamulus  differs  from  Serpula  in  the  following  respects: 
It  has  a  regular  form,  being  arcuate  or  only  slightly  sinuous  toward 
the  small  end,  becoming  less  bowed  and  finally  becoming  straight  at 
the  large  end  of  adults;  it  increases  in  diameter  more  rapidly  from 
the  apex  toward  the  large  end;  the  individual  growth  layers  composing 
the  tubes  instead  of  being  simple  truncated  cones  are  bent  back  at  the 
outer  edge  as  shown  in  Plate  10,  figure  .5,  thus  producing  a  blunter 
edge  at  the  large  extremity  (compare  fig.  5  with  fig.  7,  of  PI.  9).  The 
outer  bent-back  portions  of  these  growth  layers  make  up  the  outer 
"chitinous  calcareous"  layer  to  which  Wade  refers  in  his  description 
of  Hamulus  onyx  Morton. 
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Wade  states  that  the  tubes  are  usually  unattached  and  solitary  in 
the  adult,  but  a  cluster  of  three  tubes  of  H.  onyx  Morton  embedded 
in  chalk,  from  the  bluff  at  Deniopolis,  Alabama  (6435),  suggest  that 
these  tubes  may  have  formed  a  colony  with  their  small  ends  attached 
close  together  on  the  sea  bottom.  Although  the  tubes  are  rarely  found 
attached,  one  small  imperfect  individual  of  II.  onyx  Morton  from  the 
Selma  chalk  near  Troy,  Miss.  (6471),  is  firmly  cemented  along  one  side 
to  the  left  valve  of  Anomia  argentaria  Morton,  apparently  throughout 
its  length   (8  mm.). 

Hamulus  major  Gabb 

Plate  10,  figures  3-7. 

I860.     Hamulus  major  Gabb,  Acad.  Nat.  Sci.  Phila.,  Jour.,  vol.  4,  2d 
ser.,  p.  399,  PI.  68,  fig.  46. 

1905.     Hamulus   major  Johnson,   Acad.   Nat.    Sci.   Phila.,   Proc,   vol. 
57,  p.  8. 

Description. — The  most  complete  specimen  figured  from  North  Caro- 
lina is  about  60  mm.  long,  2  mm.  in  diameter  at  the  apex,  and  about  8 
mm.  in  diameter  near  the  large  end.  The  tube  is  broadly  arcuate  for 
about  30  mm.  from  the  apex,  beyond  which  it  becomes  nearly  straight. 
At  the  apex  the  tube  wall  is  a  thin  edge  and  gradually  thickens  to  about 
1  mm.  (between  the  ridges)  near  the  large  end;  here  the  wall  thins 
fairly  abruptly  to  a  dull  edge.  Approaching  the  large  aperture  the 
cavity  flares  slightly  and  is  about  7  mm.  in  diameter  at  the  extremity. 
Surface  of  the  tube  corrugated,  presenting  six  (not  3  or  4  as  indicated 
in  Gabb's  original  description)  prominent,  nodular,  somewhat  irregular 
longitudinal  ribs,  which  become  weaker  toward  the  apex,  where  they 
are  very  faint. 

The  numerous  specimens  in  the  collection  from  North  Carolina  and 
from  the  Chattahoochee  region  and  eastern  Alabama  show  a  marked 
variation  in  the  degree  of  arching  or  incipient  coiling  and  some  are 
slightly  sinuous  near  the  apex;  they  also  vary  in  the  prominence  of 
the  surface  sculpture.  In  some  specimens  rather  coarse,  transverse 
growth  ridges  are  well  developed.  The  length  of  one  specimen  from 
Blnfftown,  Chattahoochee  River,  is  about  80  mm. 

Remarks. — Eufaula,  Ala.,  is  given  as  the  locality  of  the  type  of  this 
species.  Among  the  collections  made  by  Dr.  Stanton  and  the  writer 
from  the  river  bluff  at  Eufaula  no  specimens  of  this  species  have  been 
rf-cognized,  and  unless  the  type  itself  came  from  the  immediate  vicinity 
of  Eufaula  no  authentic  specimens  have  been  obtained  from  strata 
stratigrajjhically  higher  than  the  zone  of  Exogyra  ponderosa.       One 
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specimen  in  the  National  Museum  (Cat.  No.  523),  identified  by  F.  B. 
Meek,  is  labeled  Cowikee  Creek,  Russell  County,  Ala.;  as  this  creek, 
in  the  upper  part  of  its  course,  cuts  into  the  top  of  the  Exogyra  pon- 
derosa  zone,  this  specimen  probably  came  from  this  zone;  the  matrix 
is  similar  to  that  from  which  the  Blufftown  specimens  were  obtained. 
As  many  of  the  older  collections  were  carelessly  labelled,  it  is  prob- 
able that  the  type  specimen  was  also  found  in  the  same  zone  at 
some  locality,  perhaps  the  Cowikee  Creek  locality,  a  number  of  miles 
north  or  northwest  of  Eufaula. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    From  Eufaula   [?],  Ala. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (4144,  5347) ;  Snow  Hill,  Greene  County 
(785,  5348);  Auger  Hole  Landing,  Neuse  River  (5353);  Black  River, 
at  Hatchers  Reaches  (5365),  at  Kerrs  Cove  (4156,  5362),  at  a  place 
62x/2  miles  above  Wilmington  (5361),  at  Corbits  Landing  (5360),  and 
at  a  place  64  miles  above  Wilmington  (5359). 

General  distribution. — Chattahoochee  region,  Georgia — Tombigbee 
sand  member  of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa 
zone)  :  Chattahoochee  River  at  Planters  Landing  (5389),  at  Banks 
Landing  (6406),  and  at  Blufftown  (844,  6405). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway,  1%  miles  southwest  of 
Hurtsboro  (6814). 

Mississippi — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  ponderosa  zone)  :  One  mile  west  of  Cotton  Gin  Port, 
Monroe  County  (6888). 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone)  :  Brownstown  road,  1  mile  southeast  of  Ben  Lomond,  Sevier 
County  (7485). 

Range. — Exogyra  ponderosa  zone. 

Hamulus  squamosus  var.  rugosus  n.  var. 

Plate  10,  figures  1,  2. 

Description. — The  species  is  represented  in  the  collections  from  North 
Carolina  by  several  imperfect  specimens ;  the  largest,  shown  in  Plate  10, 
figure  1,  is  named  the  type  of  the  variety.  Tube  40— (—  mm.  in  length, 
broadly  arched,  becoming  nearly  straight  toward  the  large  extremity; 
the  bowing  takes  place  almost  in  one  plane ;  diameter  at  small  end  1  mm. 
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(  h  increasing  regularly  to  a  diameter  of  about  8  mm.  (between  tbe 
ridges)  at  the  large  end.  Thickness  of  wall  (between  the  ridges)  at  the 
large  end  about  1  mm.  The  tube  wall  ends  in  a  rather  blunt  edge  at  the 
large  extremity. 

The  surface  presents  six  longitudinal  ribs,  two  of  which  are  markedly 
different  from  the  other  four;  the  ribs  on  the  concave  and  convex  sides 
oi  the  arch  are  modified  into  broad,  irregular,  squamose  plates  (partly 
broken  away  in  the  figured  specimens)  with  thin,  irregularly  serrated 
edges.  The  growth  layers  or  "scales"  composing  these  plates  are  ex- 
tensions of  the  folded-back  portions  of  the  thin  layers  constituting  the 
tube  walls.  The  two  ribs  on  each  side  of  the  tube  between  the  two 
prominent  plate-like  ribs  present  subacute  summits,  separated  by  a 
shallow,  moderately  broad  depression.  On  the  adult  specimens  the 
two  broad,  plate-like  ribs  end  abruptly,  as  such,  within  12  or  15  mm. 
of  the  larger  extremity,  but  are  each  continued  in  a  low,  broadly  rounded 
ridge.  Toward  the  extremity  of  the  large  specimens  in  the  collections 
the  six  ribs  become  coarse  and  nodular,  all  being  essentially  alike  in 
form. 

Remarks. — The  variety  appears  to  differ  from  the  specimen  of  Hamiu- 
Jus  major  Gabb,  also  found  at  Snow  Hill,  only  in  the  presence  of  the 
two  squamose-like  plates  or  wings  developed  on  the  inner  and  outer 
sides  of  the  arch.  The  variety  differs  from  the  typical  form  of  Hamulus 
squamosus  Gabb  (the  type  of  which  is  from  Mississippi),  in  its  larger 
size,  the  more  widely  diverging  and  more  acute  pairs  of  ribs  between 
the  squamose  plates,  and  in  the  coarser  and  more  nodular  development 
of  the  ribs  toward  the  larger  aperture  of  the  tube. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.      Probably  from  Snow  Hill,  1ST.  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  memlber  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (?)  (Coll.  A.KS.  Phila.)  ;  Blue  Banks  Landing, 
Tar  River  (5347). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Hamulus  walkerensis  n.  sp. 

Plate  10,  figures  9-10. 

Description. — This  species  is  based  on  two  imperfect  specimens  from 
Walkers  Bluff,  Cape  Fear  Pwiver,  K  C.  The  best  specimen  (PI.  10, 
fig.  9)  is  the  large  end  of  the  tube,  and  is  here  designated  the  type 
of  the  species.      This  specimen  is  58  mm.  long  and  increases  in  diameter 
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from  about  6.5  mm,  at  the  small  "broken  end  to  11  mm.  at  the  large 
end;  the  tube  wall  is  about  1.5  mm.  thick.  The  surface  is  nearly 
smooth,  but  presents  low,  broad,  transverse  ridges  which  probably  re- 
flect resting  stages  in  the  growth  of  the  animal,  and  six  scarcely  dis- 
cernible longitudinal  swells  which  correspond  to  the  ribs  of  the  other 
species  of  this  genus;  the  latter  feature  is  best  seen  in  a  cross-section 
afforded  by  a  transverse  fracture  distant  about  29  mm.  from  the  large 
extremity  (PL  10,  fig.  9b).  The  ribs  would  probably  be  found  better 
developed  nearer  the  apex  of  the  tube.  This  specimen  is  distinguished 
from  the  tube  of  Serpula  by  the  bending  back  of  layers  composing 
the  walls  as  revealed  by  a  fracture  at  the  large  extremity  (see  diagram- 
matic representation,  PI.  10,  fig.  9a). 

The  other  specimen  (PL  10,  fig.  10)  is  52  mm.  long,  12-j-mm.  in 
diameter  at  the  small  broken  end,  and  14-f-mm.  in  diameter  near  the 
large  end.  The  surface  is  badly  corroded,  but  reveals  the  character- 
istic bending  back  of  the  layers  composing  the  tube  wall.  Both  speci- 
mens were  previously  erroneously  referred  by  the  writer  to  Gastrochaena 
americana  Gabb1. 

Type. — Collection  of  the  TJ.  S.  National  Museum,  cat.  KTd.  31468. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Walkers  Bluff,  Cape  Fear 
Hiver,  1ST.  CL  (4145). 

Hamulus  augulatus  Wade 

Plate  10,  figure  8. 

1920.     Hamulus  augulatus  Wade,  U.  S.  Nat.  Museum  Proc,  vol.  58 
p.  719,  PL  2,  figs.  1,  2,  8,  9. 

Description^ — One  crushed  specimen  from  the  deep  well  of  the  Charles- 
ton Consolidated  Railway  and  Lighting  Company,  Charleston,  S.  C.f 
appears  to  belong  to  this  species.  The  tube  as  preserved  is  about  12 
mm.  long,  is  moderately  arched,  and  is  ornamented  with  six  sharp  ano-u- 
lar  longitudinal  ribs  separated  by  smooth  concave  depressions.  In  Wade's 
types  each  alternate  inter  axial  space  is  marked  by  an  impressed  longi- 
tudinal line  which  may  or  may  not  be  centrally  located,  but  these  lines 
cannot  be  clearly  made  out  in  the  specimen  from  Charleston.  In  both 
size  and  ornamentation  the  tube  is  very  similar  to  the  type  specimens. 

Remarks. — The  regular,  angular  ribs,  the  smooth  interspaces  and  the 
impressed  lines  on  the  alternate  interspaces  distinguish  this  species 
from  Hamulus  onyx  Morton. 


.   - 


Worth  Carolina  Geol.  and  Econ.  Survey,  vol.  3,  p.  122,  1J.12. 
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This  Specimen  from  Charleston  was  referred  to  Hamulus  onyx  Mor- 
ton by  the  present  writer  in  U.  S.  Geol.  Survey  Professional  Paper  No. 
90-K,  pp.  78,  81,  and  8& 

Cot y pes—  Collection  of  the  U.  S.  National  Museum,  cat.  No.  32459. 
From  Dave  Week's  place  on  Coon  Creek,  McNairy  County,  Tenn. 

Occurrence  in  South  Carolina. — Black  Creek  formation:  Well  of 
Charleston  Consolidated  Railway  and  Lighting  Company,  Charleston, 
S.  C,  at  a  depth  of  1841  feet  (7773). 

Occurrence  in  Tennessee. — Ripley  formation  (Exogyra  costata  zone)  : 
Dave  Week's  place  on  Coon  Creek,  McNairy  County,  Tenn.  (U.S.N.M. 
cat.  No.  32459). 

Hamulus  onyx  Morton 

Plate  10,  figure  11. 

1S34.     Hamulus    onyx    Morton,    Synop.    Organ,    rem.    Cret.    Group 

United  States.     Phila.,  p.  73,  PI.  2,  fig.  8 ;  PI.  16,  fig.  5. 
1905.     Hamulus  onyx  Johnson,  Acad.  Nat.  Sci.  Phila.,  Proc,  vol.  57, 

p.  4. 
1916.     Hamulus   onyx   Gardner,    Md.    Geol.    Survey,    Upper    Creta- 
ceous, (2  vols.)  p.  747. 
1921.     Hamulus  onyx  Wade,  U.  S.  Nat.  Museum  Proc,  vol.  59,  p. 

44,  PI.  9,  figs.  1-3,  5,  6. 
Description. — In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  are  four  specimens  from  Erie,  Ala.,  labeled  Hamulus 
onyx  Morton,  and  marked  "type"  on  two  later  labels,  but  not  marked 
on  Morton's  original  label,  which  is  also. present  in  the  tray.  In  the 
original  description,  Lynchs  Creek,  S.  C,  and  Erie,  Ala.,  are  named  the 
type  localities,  and  one  specimen  from  each  locality  is  figured.  The 
type  from  South  Carolina  is  not  in  the  Academy's  collection  and  is 
probably  lost.  None  of  the  four  specimens  from  Erie,  Ala.,  agrees  in 
detail  with  the  original  figure  of  the  type  from  that  locality,  but  there 
is  no  reason  to  doubt  the  correctness  of  the  identification  of  these  speci- 
mens with  the  species.  One  of  the  four,  which  is  most  nearly  like 
the  figure,  is  illustrated  in  Plate  10,  figure  11. 

The  figured  tube  (PI.  10,  fig.  11)  is  estimated  to  have  been  about  30 
mm.  long,  and  increased  regularly  in  diameter  from  1  mm.  or  less  at 
the  small  end  to  about  4  mm.  at  the  large  end.  The  tube  is  loosely 
r-oik^l  near  the  apex,  but  gradually  straightens  out,  becoming  nearly 
straight  toward  the  large  end.  The  degree  of  coiling  varies  con- 
siderably in  different  individuals  and  jn  most  specimens  is  not  quite 
in  one  plane.    Each  tribe  is  markr-d  by  six  snbequal  ribs  which  on  typi- 
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cal  specimens  extend  from  the  apex  to  the  rim  of  the  large  aperture; 
near  the  apex  of  mo'st  specimens  the  crests  of  the  ribs  are  sharply  angu- 
lar, but  at  different  distances  from  the  apex  on  different  individuals 
they  merge  into  broader,  non-angular,  nodular  crests  which  characterize 
the  surface  toward  the  large  end  of  the  tube.  The  strength  of  the 
sculpture  varies  greatly  on  different  individuals  from  the  same  locality, 
being  sharp  and  distinct  on  some  and  obscure  on  others. 

The  aperture  is  circular,  and  Doctor  Wade  has  found  specimens 
with  an  operculum  in  place  in  the  aperture.  He  describes  the  oper- 
culum as  follows : 

"*  *  *  operculum  tack-shaped  with  a  three-cornered  spick  or  tooth 
situated  on  the  edge  of  the  tack  head  or  basal  circular  plate;  anterior  surface 
of  basal  plate  concave  marked  with  a  few  fine  lines  radiating  from  the 
center  and  a  few  irregular  concentric  lines;  posterior  side  of  the  basal 
plate  and  the  sides  of  the  three-cornered  tooth  or  apophyse  marked  by  ir- 
regularly ramifying  and  deeply  impressed  grooves  or  sulci  which  probably 
represent  the  seats  cf  muscular  or  ligamental  attachments;  posterior  ex- 
tremity of  the  tooth  pointed  and  tripartate;  operculum  in  place  is  entirely 
behind  the  anterior  margin  of  the  aperture,  thus  forming  a  water-tight 
stopper  for  the  tube." 

The  grouping  of  specimens  found  in  the  Selma  chalk  at  Demopolis, 
Ala.,  suggests  that  the  worms  that  secreted  the  tubes  lived  in  colonies. 

Remarks. — Hamulus  onyx  Morton  resembles  a  Hamulus  from  the 
Cenomanien  of  Europe  described  by  Lamarck  under  the  name  Dentalium 
deforme1,  but  the  ribs  on  the  last  named  species  are  seven  in  number. 

Doctor  Gardner  included  H.  squamosum  Gabb  as  a  synonym  under 
this  species,  on  the  assumption  that  H.  squamosum  represents  a  young 
stage  of  growth  of  the  individual.  The  average  size  of  typical  speci- 
mens of  H.  squamosus  having  the  two  squamose  plates  strongly  de- 
veloped, is  greater  than  the  average  size  of  H.  onyx,  as  shown  by  numer- 
ous large  collections  from  the  eastern  Gulf  region. 

Types. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. Four  specimens,  probably  types,  from  the  Tombigbee  sand 
member  of  the  Eutaw  formation,  Erie  Bluff,  Warrior  River,  Ala. 
The  types  from  Lynchs  Creek,  S.  C,  are  probably  lost. 

Occurrence  in  South  Carolina. — Peedee  formation  {Exogyra  costata 
zone)  :  Lynchs  Creek,  the  locality  of  Morton's  figured  specimen  (his 
PI.  2,  fig.  8)  which  is  probably  lost. 


iHist.  Nat.  des.  Anim.  sans  vert.,  tome  5,  p.  344,  1818.  Figured  in  Catalogue  Illustre 
de  la  Collection  Lamarck,  2e  liv.  Annelides  Fossils,  PI.  1,  figs.  5-8,  1912,  published  by  the 
Geneve    Museum    D'Historie    N'aturelle. 
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ral  distribution. — New  Jersey — Morton  in  his  original  descrip- 
tion stated  that  he  had  one  ''small  individual  from  New  Jersey." 

Chattahoochee  region,  Georgia — Tombighee  sand  member  of  Eutaw 

formation    (loWei  part   of   Exogyra  pondcrosa   zone)  :  Banks  Landing, 

Chattahoochee  River  (5300).       Upper  part  of  Ripley  formation  (Exo- 

■  i  costata  zone)  :  Georgetown  Road,  6  miles  south  of  Coffinton,  Gta. 

5383);  Mercan  Mill  Creek  near  Georgetown,  Ga.  (5417). 
Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  pondcrosa  zone)  :  Erie  Bluff,  Warrior  River  (6932, 
and  Coll.  A.X.S.  Phila.).  Lower  part  of  Selma  chalk  (upper  part  of 
Exogyra  pondcrosa  zone):  Warrior  River  at  Choctaw  Bluff  (5397), 
at  Erie  Bluff  (Coll.  A.X.S.  Phila.)  and  opposite  Lake  Bend  Bar 
(6431);  Fairfield  Bluff,  Tombigbee  River  (6419);  Trussels  Creek, 
Greene  County  (U.S.N.M.  cat.  No.  4197).  Upper  part  of  Selma 
chalk  {Exogyra  costata  zone)  :  Tombigbee  River  at  Jones  Bluff  near 
Epes  (GS06),  at  the  cement  plant  near  Demopolis  (6434),  and  at  De- 
mopolis (6435).  Ripley  formation  (Exogyra  costata  zone)  :  Louis- 
ville and  Nashville  Railroad,  1%  miles  north  of  Eort  Deposit  (6783)  ; 
Rocky  Bluff,  Alabama  River  (6792). 

Mississippi — Lower  part  of  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Strong's  place,  5%  miles  east  by  north  of  West  Point 

6886);  West  Point  (6883);  Tupelo  road,  8  miles  west  of  Fulton 
(6452)  ;  near  Black  Oak  Grove  Church,  7  miles  northeast  of  Okolona 
(6892);  Booneville  (6455).  Ripley  formation  (Exogyra  costata 
zone)  :  Shannon  road,  a  quarter  of  a  mile  east  of  Troy  (6471)  ;  public 
road,  oiK-half  to  three-quarters  of  a  mile  south  of  Pontotoc  (6470)  ; 
eni  of  Southern  Railway,  three-quarters  of  a  mile  west  of  Wenasoga 

6877)  ;  Crum's  old  mill  site  on  East  Hatchie  Creek,  I6I/2  miles  north- 
east of  Ripley  (6462)  ;  W.  O'Kelly's  farm,  21/2  miles  south  of  Dumas 
(709);  Bullock's  old  mill  site,  2  miles  south  of  Dumas  (708);  Owl 
Creek,  3  miles  northeast  of  Ripley  (546,  707);  Hall's  farm,  Union 
County  (711);  Lee's  old  mill  site,  2  miles  northeast  of  Keownville, 
Union  County  (6873);  Wallerville  road,  2  miles  south  of  New  Albany 
j;  Pontotoc  road,  3  miles  south  of  New  Albany  (6468). 

Tennessee — Ripley  formation  (Exogyra  costata  zone)  :  Dave  Weeks 
place  on  Coon  Creek,  McNairy  County. 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone;  :  One  mile  north  of  White  Cliffs  (7492)  ;  Brownstown  road,  1 
mile   southeast   of   Ben    Lomond,    Sevier   County    (7485).      Nacatoch 
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sand  (Exogyra  costata  zone)  :  Old  Military  road,  2  miles  northeast 
of  Washington  (7469);  same  road,  2%  miles  northeast  of  Washing- 
ton  (7471). 

Texas — Taylor  marl  (upper  part  of  Exogyra  ponder  osa  zone)  : 
Guadalupe  River,  4  miles  below  New  Braunfels  (U.S.N.M.  cat.  No. 
21205).  Navarro  formation  (Exogyra  costata  zone)  :  Bluff  on  Onion 
Creek,  2%  miles  west  of  Garfield,  Travis  County  (7605)  ;  2  miles 
northwest  of  Webberville   (U.S.N.M.  cat.  No.  21195). 

Mexico — From  the  so-called  "Lower  Senonian"  of  Bose  (Exogyra 
costata  zone),  cut  of  National  Railways  of  Mexico,  6V2  kilometers 
east  of  Cardenas,  State  of  San  Luis  Potosi. 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Phylum  MOLLUSCA 

Class  PELECYPODA 

Order  PRIONODESMACEA 

Superfamily  NUCULACEA 

Family  NUCULIDAE 
Genus  NUCULA  Lamarck 

The  priority  of  Lamarck's  name  Nucula  for  this  genus  is  discussed 
by  Dr.  Dall  in  his  treatise  "Tertiary  fauna  of  Florida,"  Wagner 
Free  Institute  of  Science  Transactions,  volume  3,  part  4,  pages  571, 
572,  1898. 

Nucula  stantoni  n.  sp. 
Plate  11,  figures  1-6. 

Description. — The  dimensions  of  the  type  specimen,  a  nearly  perfect 
shell  (PI.  11,  figs.  1-5),  are:  Length  20  mm.,  height  14  mm.,  thickness 
13  mm. ;  a  few  specimens  in  the  collection  are  a  little  shorter  and  higher 
than  the  type  and  should  perhaps  be  regarded  as  a  variety  (PI.  11, 
fig.  6).  Beak  situated  about  .7  the  length  of  the  shell  from  the  an- 
terior extremity. 

The  hinge  teeth  anterior  to  the  beak  number  21  or  22  and  those 
back  of  the  beak  9  or  10;  the  two  series  are  separated  by  a  well  de- 
veloped condrophore  directed  obliquely  forward.  Antero-dorsal  margin 
slightly  convex;  postero-dorsal  margin  nearly  straight  and  steep;  ven- 
tral margin  regularly  convex  throughout,  crenulated,  the  crenulations 
corresponding  to  the  radiating  ribs  on  the  surface  of  the  shell;  an- 
terior margin  rather  sharply  rounded;  posterior  margin  subangular. 
Lunule  distinct  but  not  set  off  by  a  sharp  line,  length  13  or  14  mm., 
greatest  width  about  5  mm.  Escutcheon  more  distinct  than  lunule, 
length  about  9  mm.,  width  about  6  mm. 
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Surface  of  shell  marked  by  faint  to  moderately  distinct  concentric, 
irregni&r  growth  lines  and  toward  the  base  by  coarser  growth  undula- 
tions and  by  numerous  faintly  developed,  closely  set,  radiating  ribs. 

Remarks. — Three  specimens  of  this  species  in  the  Conrad  collection 
from  Snow  Hill,  including  two  left  valves  and  one  right  valve,  were 
referred  by  Conrad  to  Xucula  percra-ssa  Conrad,  as  shown  by  his 
handwriting  on  the  label.  The  species  differs  from  N.  percrassa  in 
that  it  is  smaller  and  relatively  shorter  and  higher;  these  differences 
seem  to  hold  in  a  fairly  large  number  of  individuals  from  several 
widely  separated  localities.  Some  of  the  poorly  preserved  specimens 
in  the  collection,  referred  to  this  species,  are  larger  than  the  type, 
the  largest  being — length  26+  mm.,  height  20  mm.  A  clay  cast  of 
the  interior  of  N.  stardoni  compared  with  the  type  of  N.  slachiana 
(Gabb)}  a  cast,  shows  the  former  to  he  proportionately  shorter  and 
higher,  to  lack  the  radiating  depression  extending  in  the  cast  from 
the  beak  to  the  ventral  margin  a  little  back  of  the  center,  and  to  have 
rtie   pallial  line   more   distantly  removed  from  the  ventral  margin. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31470. 
From  Snow  Hill,  N.  C.  (785).  Named  in  honor  of  Dr.  T.  W. 
Stanton. 

Distribution  in  Xorth  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  Eiver  (4144,  5347)  ;  Snow  Hill,  Greene  County 
(785,  5348;  the  Conrad  collection  U.  S.  N.  M.  cat.  31966)  ;  questionably. 
on  Contentnea  Creek,  milepost  20,  IV2  or  2  miles  below  Hookerton 
(4148);  Auger  Hole  Landing,  Neuse  Eiver  (5353);  Black  River,  at 
Mossy  Lo£  Landing  (5357),  questionably  at  Bryant  Newkirk's  marl 
hole  (5358),  questionably  at  Corbits  Landing  (5360),  questionably  at 
Kerrs  Cove  (5362),  questionably  at  a  place  56%  miles  above  Wil- 
mington  (5364),  and  questionably  at  Hatchers  Reaches   (5365). 

General  distribution. — This  species  has  not  been  certainly  recog- 
nized outside  of  North  Carolina.  However,  several  specimens  ques- 
tionably referred  to  the  species  have  been  obtained  from  the  Eutaw 
formation  (upper  part  of  Exogyra  ponderosa  zone),  5V2  miles  east 
of  BooneviHe,  Prentiss  County,  Miss.  The  dimensions  of  the  best 
preserved  specimen  in  this  lot  are:  Length  23  mm.,  height  16  mm., 
convexity  8  mm.  In  the  present  condition  of  this  specimen  the  angle 
between  the  antero-  and  postero-dorsal  slopes  is  a  few  degrees  less 
than  the  corresponding  angle  on  the  type;  this  causes  the  postero-dorsal 
dope  to  appear  noticeably  steeper.       However,  the  specimen  has  been 
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compressed  and  the  dorsal  portion  in  the  vicinity  of  the  beak  appar- 
ently shoved  slightly  backward,  which  would  account  for  the  smaller 
angle. 

Range. — Upper  part  of  zone  of  Exogyra  ponderosa. 

Unidentified  specimens  of  Nucula 

In  a  collection  from  Hodges  old  mill  site,  3%  miles  southeast  of  Mul- 
lins,  Marion  County,  S.  C.  (5372),  are  several  imperfectly  preserved 
casts,  with  a  film  of  calcareous  shell  substance  adhering.  These  can 
not  be  certainly  identified  with  any  described  species,  but  they  are 
probably  identical  with  an  undescribed  species  occurring  in  the  Rip- 
ley formation  at  several  localities  on  Chattahoochee  River.  The 
dimensions  of  the  figured  specimen,  a  left  valve  (PI.  11,  fig.  7),  are: 
Length  33  mm.,  height  20  mm.,  convexity  5  mm.  (the  specimen  has 
been  compressed). 

A  poorly  preserved  Nucula  was  obtained  from  a  bluff  on  the  Myers 
place,  Jeffreys  Creek,  500  feet  east  of  the  Georgetown  road,  above 
Burches  Ferry,  Florence  County,  S.  C.   (3191). 

A  cast  obtained  from  the  Peedee  formation  (upper  part  of  Exogyra 
costata  zone),  at  French  Brothers'  quarry  (lowest  layer  exposed), 
Rocky  Point,  Pender  County,  JST.  C.  (778),  is  similar  in  outline  to 
Nucula  stantoni,  but  in  the  absence  of  the  surface  characters  it  can 
not  be  satisfactorily  referred  to  any  species. 

A  cast  which  may  be  Nucula  percrassa  Conrad  was  obtained  from 
an  exposure  on  Northeast  Cape  Fear  River,  N".  C,  58%  miles  above 
Wilmington  (4149). 

Family  LEDIDAE 
Genus  LEDA  Schumacher 

Leda  pittensis  n.  sp. 

Plate  11,  figures  8-10. 

Description  — Shell  thin,  elongated,  the  dimensions  of  the  right  valve 
figured  in  Plate  11,  figure  8,  being:  Length  13  mm.,  height  5.5  mm., 
convexity  1.5  mm.;  length  of  the  largest  specimen  in  the  collection 
22.5  mm.  The  beaks,  situated  about  one-third  the  length  of  the  shell 
from  the  anterior  end,  protrude  slightly  above  the  dorsal  margin, 
approach  closely,  and  are  directed  slightly  forward.  Shell  most  ventri- 
cose  below  the  beak,  becoming  compressed  posteriorly;  the  vertical 
plane  separating  the  two  valves  bends  slightly  to  the  right  at  the  thin 
posterior  extremity  of  the  shell. 
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Rostero-dorsal  margin  nearly  straight^  but  toward  the  posterior  ex- 
tremity curving  very  slightly  Upward;  anterior  margin  regularly  and 
rather  sharply  rounded.  Lunula  recognizable,  but  not  sharply  outlined, 
with  a  longitudinal  keel  formed  by  the  elevated  margins  of  the  two 
halves.  Escutcheon  long,  narrow,  and  relatively  deep,  also  with  a  sharp, 
longitudinal  keel  formed  by  the  elevated  margins  of  the  valves.  Ventral 
margin  broadly  convex  anteriorly,  becoming  nearly  straight  posteriorly, 
and  rounding  sharply  upward  at  the  posterior  extremity;  posterior  ex- 
tremity subtruncated. 

Surface  marked  by  faintly  developed  concentric  lines. 

Remarks. — The  species  resembles  Pcrrisonata  [Leda?]  protexta 
Conrad'"  (not  Leda  protexta  Gabb2),  but  the  beak  is  slightly  more 
prominent  and  is  situated  farther  from  the  anterior  extremity;  it  also 
resemble?  Lrda  cliff wocdensis  Weller,  but  the  beak  is  less  prominent 
and  is  situated  nearer  the  anterior  extremity. 

7  pes. — The  cotypes  are  in  the  collection  of  the  U.  S.  National 
Museum,  cat.  Xos.  31473-31475.  They  are  from  Blue  Banks  Landing, 
Tar  Paver,  X.  C.  (5347). 

Distribution  in  Xorth  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (5347)  ;  questionably  on  Neuse  River  at 
a  place  about  72  miles  above  Xew  Bern  (4138)  ;  and  questionably  on 
Blar-k  River  at  a  place  56%  miles  above  Wilmington   (5364)". 

General  distribution. — Georgia — Tombigbee  sand  member  of  Eutaw 
formation  flower  part  of  Exogyra  ponderosa  zone)  :  BlufTtown,  Chatta- 
hoochee River  (844,  5392). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Questionably  at  Union  Springs,  "Conecuh  Falls" 
(6820). 

Range. — Ranges  through  the  zone  of  Exogyra  ponderosa. 

Leda  tarensis  n.  sp. 

Plate  11,  figure  11. 

D(  scription. — Shell  moderately  elongated,  rather  strongly  convex 
anteriorly,  and  sloping  regularly  to  the  compressed  posterior  extremity, 
which  is  rostrate.  The  beaks  protrude  rather  prominently  above  the 
hinge  line  and  are  situated  about  two-fifths  the  length  of  the  shell 
from  the  anterior  extremity;  they  are  approximate  and  appear  to  be 


-  .   Phila.,  vol.   5,   p.   98,   PL  0.   fijr.  4,   I860. 
Nat.   ScL  Phila.,  Jour.,  vol.  4,  2d  ser.,  p.  303,  PI.  48,  fig.  23,  1860. 
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directed  neither  forward  nor  backward.  Dimensions  of  the  type,  a 
nearly  perfect  left  valve  (PI.  11,  fig.  11)  :  Length  10.5  mm.,  height 
5.5  mm.,  convexity  2.5  mm. 

Angle  of  the  antero-dorsal  slope  with  the  postero-dorsal  slope  im- 
mediately back  of  the  beak  about  140  degrees.  Postero-dorsal  mar- 
gin slightly  concave.  Lunule  narrow,  concave,  distinct.  Escutcheon 
distinct,  long,  relatively  deep  and  about  1  mm.  wide  at  its  broadest 
point,  which  is  about  halfway  between  the  beak  and  the  extremity. 
Lunule  and  escutcheon  each  divided  longitudinally  by  a  sharp  keel 
formed  by  the  slightly  raised  margins  of  the  two  valves;  escutcheon 
subdivided  on  some  specimens  by  a  low,  longitudinal  ridge  extending 
from  near  the  beak  backward  about  two-thirds  the  distance  to  the 
extremity,  but  this  ridge  is  variable  in  the  strength  of  its  development. 
Anterior  margin  regularly  rounded  with  a  tendency  to  subangularity 
above  where  it  passes  into  the  antero-dorsal  margin;  ventral  margin 
broadly  rounded  anteriorly,  becoming  slightly  truncated  where  it  passes 
upward  to  the  sharply  rounded  posterior  extremity. 

The  surface  presents  numerous  distinct,  regular,  but  not  prominent- 
ly developed,  concentric  ridges. 

Remarks. — The  species  is  closely  related  to  Leda  g  abb  ana  (Whit- 
field), but  differs  in  the  more  pointed  character  of  the  posterior  ex- 
tremity and  in  the  greater  distinctness  of  the  concentric  ridges,  L. 
g  abb  ana  being  nearly  smooth.  Whitfield's  figure  of  the  type  of  the 
latter  (U.  S.  Geol.  Survey  Mon.,  vol.  9,  PI.  11,  fig.  11)  is  not  accurately 
drawn,  being  too  concave  on  the  postero-dorsal  margin.  The  specimen 
illustrated  by  Whitfield  in  figures  12  and  13  of  the  plate  just  cited 
is  probably  distinct  from  L.  g  abb  ana. 

Type.— Collection  of  the  U.  S.  National  Museum,  Cat.  No.  31476. 
From  Blue  Banks  Landing,  Tar  River,  1ST.  C. 

Occurrence  in  North  Carolina — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Blue  Banks  Landing,  Tar  River  (5347). 

Occurrence  in  Georgia — Tombigbee  sand  member  of  Eutaw  forma- 
tion (lower  part  of  Exogyra  ponderosa  zone)  :  Questionably  on  Chat- 
tahoochee River  at  Banks  Landing   (6406)    and  at  Blufftown   (5392). 

Leda  kerrensis  n.  sp. 

Plate  11,  figure  12. 

Description. — Shell  moderately  elongated,  moderately  convex  an- 
teriorly, and  sloping  regularly  to  the  compressed  posterior  extremity 
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which  is  rostrate.  The  beaks  protrude  prominently  above  the  hinge 
line  and  are  situated  but  slightly  in  advance  of  the  middle  of  the  shell. 
Dimensions  of  the  type,  a  right  valve  (PL  11,  fig.  12)  :  Length  11  mm., 
height  6  mm.,  convexity  2  mm. 

The  postero-dorsal  margin  turns  upward  in  a  pronounced  curve 
near  the  extremity.  Lunule  faintly  developed.  Escutcheon  long, 
narrow,  relatively  deep,  divided  by  a  keel  formed  by  the  upraised 
edges  of  the  two  valves,  and  subdivided  by  a  low  longitudinal  ridge 
extending  from  near  the  beak  backward  to  the  margin  about  two- 
thirds  the  distance  to  the  posterior  extremity;  maximum  width  of 
escutcheon  l1^  to  2  mm.  Anterior  margin  rather  sharply  rounded 
with  a  tendency  to  subangularity  where  it  passes  into  the  antero-dorsal 
margin;  ventral  margin  broadly  and  regularly  rounded;  posterior 
extremity  subpointed. 

Surface  marked  by  numerous  regular,  closely  set,  but  not  strongly 
developed,   concentric  ridges. 

Be  marls. — This  species  is  closely  related  to  L.  tarensis  n.  sp.,  but 
the  beak  is  more  prominent  and  is  situated  more  centrally,  the 
postero-dorsal  margin  curves  upward  more  strongly,  and  the  ventral 
margin  lacks  the  slight  truncation  posteriorly.  Both  these  species 
are  closely  related  to  the  specimens  (casts)  figured  by  Weller1  under 
the  name  of  L.  compressifrons  (Whitfield)  and  L.  marlboroensis  Wel- 
ler. but  they  can  not  be  certainly  identified  with  any  of  them.  In 
fact  Weller's  specimens  appear  to  belong  to  four  or  five  species  instead 
of  two. 

Types— Collection  of  the  U.  S.  National  Museum,  Cat.  No.  31477. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponder osa  zone)  :  Kerrs  Cove,  Black 
River,  X.  C.  (5362). 

Leda  sp. 

Plate  11,  figure  13. 

Several  large  casts  of  Leda  obtained  from  an  exposure  of  sandy 
day  on  Black  River  near  Ivanhoe,  N".  C.  (5364),  are  considered 
too  imperfect  for  specific  description.  The  dimensions  of  the  best 
preserved  specimen,  a  right  valve,  are:  Length  38  or  39  mm.,  height 
11  mm.,  convexity  about  5  mm.;  the  beak  is  moderately  prominent 
and  is  situated  about  one-third  the  length  of  the  shell  from  the  an- 
terior extremity;   the   shell  is   rather  strongly   convex   anteriorly   and 

■OeoL  Surrey  N<;w  Jersey,  Paleontology,  vol.  4,  pp.  372-375,  PI.  29,  figs.  13-17,  and 
18-28,   1907. 
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becomes  thinly  compressed  near  the  posterior  extremity.  The  antero- 
and  postero-dorsal  margins  meet  at  an  angle  of  about  150  degrees; 
ventral  margin   apparently  broadly  and  regularly  rounded-. 

Leda  sp. 

Two  small,  very  imperfect  casts  that  suggest  Leda  pinnaforma  Gabb 
have  been  obtained  from  Davis  Landing,  Peedee  River,  S.  C.  (4159), 
but  the  material  is  too  poor  for  satisfactory  identification. 

Superfamily  ARCACEA 

Family  PARALLELODONTIDAE 

Genus  CUCULLAEA  Lamarck 

Ciicullaea  carolinensis  (Gabb) 

Plate  11,  figures  14-16a; 
Plate  12,  figures  1-4. 

1876.     Idonearca  Carolinensis  Gabb,  Acad.  ^Tat.   Sci.  Phila.   Proc. 
for  1876,  pp.  314,  315. 
?  1916.      Ciicullaea   carolinensis   Gardner,   Md.    Geol.    Survey,   Upper 
Cretaceous   (2  vols.),  p.  532-534. 

Description. — Shell  subquadrate  and  strongly  convex,  the  dimen- 
sions of  one  of  the  cotypes,  a  large  left  valve  (PI.  11,  figs.  14,  15), 
being:  Length  48  mm.,  height  38  mm.,  convexity  18  mm.  Shell 
wall  thin  for  the  genus.  The  beaks  protrude  rather  prominently, 
are  incurved,  prosogyrate,  and  are  situated  about  two-fifths  the  length 
of  the  shell  from  the  anterior  extremity.  Well-preserved  shells  show 
a  shallow  radial  depression  extending  from  the  tip  of  the  beak  cen- 
trally back  over  the  shell  for  several  millimeters.  A  prominent, 
rounded  umbonal  ridge  extends  from  the  beak  to  the  lower  posterior 
extremity.  On  the  postero-dorsal  slope  of  all  well-preserved  right 
valves  examined  a  more  or  less  distinctly  marked  arched  line  extends 
from  the  beak  to  a  point  a  little  below  midway  of  the  posterior  mar- 
gin; the  line  is  absent  or  very  faint  on  left  valves.  This  line  marks 
the  position  of  the  prominent  buttress  which,  on  the  inner  surface  of 
the  shell,  bounds  the  lower  margin  of  the  posterior  adductor  scar. 

Hinge  plate  narrow  and  set  with  teeth  which  are  small  for  the 
genus,  arranged  as  follows:  Under  the  center  of  the  cardinal  area 
are  seven  or  eight  small,  somewhat  irregular,  transverse,  or  slightly 
oblique  teeth;  anterior  to  these  are  four  or  five  lateral  teeth  parallel 
or  subparallel  to  the  hinge  line ;  posterior  to  the  small  central  teeth 
are  five  or  six  lateral  teeth  subparallel  to  the  hinge  line;  the  lateral 
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teeth  are  finely  striated  at  right  angles  to  the  plane  of  the  hinge  plate. 
The  lower  edge  of  the  hinge  plate  is  rounded  and  is  curved  downward 
at  each  end.'  The  cardinal  area  forms  a  broad  triangle,  the  dimensions 
of  which  on  the  largest  of  the  three  cotypes  (PI.  11,  fig.  15)  are  as 
follows:  Base  along  the  hinge  line  27  mm.,  sides  each  about  14  mm., 
greatest  width  about  4  mm. 

Surface  of  the  cardinal  area  marked  by  numerous  fine  growth  lines 
parallel  to  the  hinge  line  and  iu  adults  by  three  or  four  strongly  im- 
a     1  chevron-shaped  ligamental  grooves. 

Inner  surface  of  shell  marked  by  faint  radiating  lines  which  extend  to 
the  simple  pallial  line. 

Anterior  margin  regularly  rounded,  becoming  nearly  straight  above 
towards  the  hinge  line;  ventral  margin  broadly  convex;  posterior  mar- 
gin subangular  below  at  the  extremity,  becoming  nearly  straight  or 
only  slightly  convex  above,  inclining  strongly  forward  and  meeting 
the  hinge  line  at  an  angle  of  130  or  135  degrees. 

Surface  of  shell  marked  by  weak  to  moderately  strong,  irregular, 
concentric  undulations,  by  numerous  very  fine  growth  lines,  and  by 
very  weakly  developed,  very  fine  radial  lines,  which  under  the  glass 
give  to  the  surface  a  finely  pitted  appearance. 

arks. — In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  are  three  specimens  from  Snow  Hill,  ft".  C,  which 
according  to  the  label  are  the  types  of  this  species.  They  differ  in 
no  essential  respect  from  the  specimens  in  the  Survey  collection.  In 
the  Conrad  collection  from  Snow  Hill  are  four  specimens  belonging 
to  this  species.  One,  the  largest,  is  labeled  Idonearca  carolinensis, 
and  the  other  three  are  labeled  in  Conrad's  handwriting  Idonearca 
tippana  Conrad.  All  belong  to  0.  carolinensis  (Gabb),  which  differs 
from  C.  tippana  (Conrad)  in  the  following  respects:  The  average 
of  the  specimens  is  much  smaller,  and  the  shell  walls  are  thinner; 
the  hinge  plate  is  much  narrower  and  the  teeth  much  less  rugged; 
the  surface  is  nearly  smooth  as  compared  with  the  distinct  radial  sculp- 
ture of  the  Owl  Creek  species;  the  posterior  margin  is  less  sharply 
rounded. 

Types. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   From  Snow  Hill,  1ST.  C. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  zone  of  Exogyra  ponderosa)  : 
Blue  Banks  Landing,  Tar  Kiver  (5347);  Snow  Hill,  Greene  County 
(the  types  at  Acad.  Nat.  Sci.,  Phila.;  785;  5348;  the  Conrad  collec- 
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tion,  U.  S.  N".  M.  cat.  Nos.  31906-31908,  319G7;  and  IT.  S.  N.  M.  cat.  No. 
7708)  ;     Contentnea  Creek,  6  miles  below  Snow  Hill,  Greene  County, 

N.  C.   (4142). 

General  distribution. — Delaware — Matawan  formation  (?):  Camp  U 
and  T,  Chesapeake  and  Delaware  Canal.  Monmouth  formation  (?): 
Briar  Point,  Chesapeake  and  Delaware  Canal  (?). 

Maryland — Matawan  formation :  Arnold  Point,  Anne  Arundel  Coun- 
ty. Monmouth  formation :  Questionably  at  Cayots  Corners  and 
Bohemia  Mills  in  Cecil  County,  and  questionably  near  Brightseat  and  at 
Fort  Washington  in  Prince  George's  County. 

Chattahoochee  region,  Georgia- Alabama  —  Tombigbee  sand  member 
of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Bluff- 
town,  Chattahoochee  River  (844,  5392,  6405).  Lower  part  of  Ripley 
formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge  Land- 
ing, Chattahoochee  River  (5396). 

Mississippi  —  Questionably  in  the  Eutaw  formation :  Public  road 
near  Hare's  old  mill  site  on  Big  Brown  Creek,  9  miles  east  of  Booneville 
(louver  part  of  Exogyra  ponderosa  zone)  (6458,  6910) ;  public  road  5% 
miles  east  of  Booneville  (upper  part  of  Exogyra  ponderosa  zone)  (6454, 
6909)  ;  cut  of  Southern  Railway,  2  miles  northwest  of  Burnsville  (upper 
part  of  Exogyra  ponderosa  zone)    (6461). 

Range. — Ranges  through  the  zone  of  Exogyra  ponderosa. 

Cncullaea  antrosa  Morton 

Plate  12,  figures  5,  6. 

1834.     Cncullaea  antrosa  Morton,  Synop.  Organ.  Rem.  Cret.  Group, 

United  States,  Phila.,  p.  65,  PL  13,  fig.  6. 
?  1861.     Cncullaea  neglecta  Gabb  (in  part  ?),  Acad.  Nat.  Sci.  Phila. 

Proa,  vol.  13,  p.  326. 
1868.     Idonearca  antrosa  Conrad,  Geol.  Survey  New  Jersey   (Geol. 

of  New  Jersey,  by  G.  H.  Cook),  p.  725. 
1872.     Idonearca    antrosa    Conrad,    Acad.    Nat.    Sci,    Phila.    Proa, 

vol.  28,  p.  315. 
1876.      Idonearca    antrosa    Gabb,    Acad.    Nat.    Sci.    Phila.    Proa, 

vol.  28,  p.  315. 
1885.      Idonearca   antrosa   Whitfield,   U.    S.    Geol.    Survey   Monog., 

vol.  9,  pp.  96-98,  PI.  13,  figs.  6-11.     (Geol.  Survey  of  New 

Jersey,  Paleontology,  vol.   1,   pp.   96-98,  PL  13,  figs.   6-11, 

1886.) 
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1905.     Cueullaca  antrosa  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  S. 

1907.     CucuUea   antrosa    Weller,   Geol.    Survey   New   Jersey,   Pale- 
ontology, vol.  4,  pp.  301-393,  PL  32,  figs.  7-9. 

1916.     Cucullaea   antrosa  Gardner,  Md.  Geol.   Survey,  Upper   Cre- 
taceous (2  vols.),  p.  534. 

Description. — An  internal  case  (PL  12,  fig.  5)  in  the  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  marked  "type"  on 
an  old  label,  and  (type  ?)  on  a  newer  label,  is  probably  the  original 
specimen  figured  by  Morton,  although  the  figure  is  only  about  half  the 
natural  size  and  the  specimen  was  not  properly  oriented  when  drawn. 
According  to  Morton,  the  cast  was  obtained  from  the  "ferruginous 
sand"  of  New  Jersey.  The  following  is  the  original  description:  "An 
extremely  ventricose  cast,  marked  with  numerous  longitudinal  striae; 
beak  prominent  and  incurved."  Morton  says  further:  "Although  I 
have  only  seen  casts  of  this  species,  it  is  so  characteristic  of  the  ferru- 
ginous sand,  that  I  have  ventured  to  name  and  figure  it." 

In  North  Carolina  casts  closely  resembling  the  type  of  C.  antrosa  oc- 
cur in  the  Snow  Hill  member  of  the  Black  Creek  formation.  Several 
casts  and  two  imperfect  shells  were  obtained  from  a  stratum  exposed 
at  Whiteley  Creek  Landing,  Neuse  River  (4136,  5354),  which  in  strati- 
graphic  position  is  near  the  extreme  upper  part  of  the  Black  Creek 
formation.  Apparently  they  do  not  all  belong  to  the  same  species. 
Those  agreeing  most  closely  with  C.  antrosa  are  subquadrate  in  outline, 
strongly  convex,  and  the  umbonal  ridge  is  broadly  rounded  and  not 
prominently  developed;  the  beaks  protrude  prominently  above  the 
hinge-line  and  are  situated  a  little  less  than  half  the  length  of  the  shell 
from  the  anterior  extremity.  The  anterior  margins  are  regularly 
rounded;  the  ventral  margins  broadly  and  regularly  rounded,  and  the 
posterior  margins  rather  sharply  rounded  below,  becoming  nearly 
straight  al  qve  and  joining  the  hinge-line  at  an  angle  of  about  130  de- 
grees. 

Remark 8.  —  Neither  Whitfield  nor  Weller  mention  the  type  of  the 
species,  but  the  specimens  they  figure  appear  to  agree  in  form  fairly 
well  with  the  type.  One  large  subcircular  internal  cast  from  Whiteley 
Creek  Landing  (PL  12,  fig.  7)  appears  to  be  a  different  species  or  va- 
. .  ty. 

.  —  Collection   of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   Prom  the  "ferruginous"  sand  of  New  Jersey. 
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Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Whiteley  Creek  Landing,  Neuse  River  (4136,  5354)  ;  questionably  at 
Bryant  Newkirk's  marl  hole,  Black  River   (5358). 

General  distribution. — New  Jersey — Merchantville  clay:  Lorillard; 
near  Matawan;  Lenola.  Navesink  marl  (Exogyra  costata  zone): 
Atlantic  Highland ;  near  Crawf ords  Corner ;  near  Freehold ;  near  Wain- 
ford;  Crosswicks  Creek;  near  Jacobstown ;  near  Mount  Laurel.  Tin- 
ton  sand  member  of  Redbank  sand  (Exogyra  costata  zone)  :  near 
Freehold. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  Bohemia 
Mills  in  Cecil  County. 

Chattahoochee  region,  Alabama — Questionably  in  the  upper  part 
of  the  Bipley  formation  (Exogyra  costata  zone)  :  at  Alexanders  Land- 
ing (856). 

Mississippi — Questionably  in  the  Ripley  formation  (Exogyra  costata 
zone)  :     "The  Caves,"   5%  miles  east  of  New  Albany   (6466). 

Range.  —  Ranges  through  the  zones  of  Exogyra  ponderosa  and  Ex- 
ogyra costata. 

Unidentified  specimen  of  Cucullaea 

One  specimen  from  the  Snow  Hill  member  at  Whiteley  Creek  Land- 
ing, Neuse  River  (PI.  12,  fig.  7)  is  more  circular  in  outline  than  those 
referred  to  C.  antrosa  Morton;  as  shown  by  the  cast  the  posterior  ad- 
ductor scar  is  less  strongly  impressed,  and  the  buttress  bounding  this 
scar  is  more  broadly  curved  in  its  trend. 

Numerous  casts  have  been  obtained  from  the  upper  part  of  the  Pee- 
dee  formation,  1ST.  C.  These  are  somewhat  more  elongated  than  those 
from  Whiteley  Creek  Landing,  and  the  evenly-rounded  umbonal  ridge 
is  more  prominently  developed.  The  anterior  adductor  scars  are  pro- 
portionately much  larger  and  the  postero-dorsal  slope  is  steeper  in  the 
vicinity  of  the  adductor  scar.  They  also  assume  old  age  characters 
earlier,  as  shown  by  the  strong  incurving  of  the  ventral  margins  of 
some  of  the  larger  specimens.  The  dimensions  of  a  large  mold  (PI. 
13,  figs.  1,  2)  are:  Length  85+  mm.,  height  74  mm.,  convexity  34  mm. 
Specimens  having  this  form  have  been  found  at  the  following  local- 
ities in  North  Carolina : 

Magnolia  Landing  (and  Magnolia  Quarry),  Cape  Fear  River,  15 
miles  above  Wilmington  (4151,  8281)  ;  the  lowest  bed  exposed  in  French 
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Brothers'  quarry  at  Rocky  Point,  Pender  County  (778,  8280) ;  from  the 
bottom  of  the  phosphate  quarry  at  Castle  llayne,  New  Hanover 
County  (?80). 

In  the  collections  from  North  Carolina  are  several  casts  too  im- 
perfect for  certain  identification.  Some  of  them,  such  as  the  one 
illustrated  in  Plate  13,  fig.  5,  are  closely  allied  to  Cucullaea  vulgaris 
Morton,  but  compared  with  the  types  of  that  species  they  present  the  fol- 
lowing differences:  They  are  not  so  ventricose,  the  inflated  portion 
is  broader,  the  impression  of  the  buttress  bounding  the  posterior  ad- 
ductor scar  is  less  arched  and  narrower,  the  umbonal  ridge  is  less  angu- 
lar, the  postero-dorsal  slope  is  less  steep,  the  anterior  adductor  scar  is 
less  strongly  impressed  and  there  is  no  radiating  depression  on  the  cast 
in  front  of  the  umbonal  ridge.  Morton's  original  figured  specimens 
are  among  a  suite  of  16  casts  in  the  collection  of  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  but  the  figures  are  so  poor  that  the 
specimens  can  not  be  identified.  However,  the  16  specimens  probably 
all  belong  to  the  same  species. 

An  elongated  cast  from  Black  Pock  Landing,  Cape  Fear  Piver,  in 
which  the  umbonal  ridge  is  rounded  instead  of  angular,  is  shown  in 
Plate  13,  figures  3,  4. 

Other  unidentified  casts  of  Cucullaea  have  been  found  in  North 
Carolina  at  the  following  localities: 

Snow  II ill  calcareous  member  of  Black  Creek  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Auger  Hole  Landing,  Neuse  Piver 
(5353);  Walkers  Bluff,  Cape  Fear  Piver  (3354).  Peedee  formation 
(Exogyra  costata  zone)  :  Black  Pock  Landing,  Cape  Fear  Piver  (3449)  ; 
north  shore  of  "Waccamaw  Lake  (4146)  ;  at  an  exposure  on  Neuse 
Piver  about  24%  miles  above  New  Bern  (4169)  ;  Hilton  Park, 
near  the  Clarendon  Waterworks  Company's  plant,  Wilmington,  N.  C. 
(4143). 

Genus  NEMODON  Conrad 

1869.     Nemodon  Conrad,  Am.  Jour.  Conchology,  vol.  5,  p.  97. 

The  type  Qi  tte  genus  is  Nemodon  conradi  Johnson  described  and 
figured  by  Conrad  as  Nemodon  eufaulensis  in  American  Journal  of 
Conchology>  vol.  5,  p.  97,  PI.  9,  fig.  U,  1869,  from  the  Woodbury 
clay  near  Haddonfield,  X.  J.;  see  Academy  of  Natural  Sciences  of 
Philadelphia  Proceedings,  vol.  57,  p.  9,  1905.  See  also  Nemodon  con- 
radi Johnson  (Wr-ller),  Geological  Survey  New  Jersey,  Paleontology, 
vol.  4,  pp.  387,  388,  PI.  30,  fig.  7,  1907. 
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The  following  is  tlio  original  description  of  the  genus:  "Equivalve 
thin,  hinge  line  long  and  straight,  or  slightly  curved  under  the  umbo; 
hinge  in  the  left  valve  with  three  linear  teeth  parallel  with  the  an- 
terior cardinal  margin;  posterior  lateral  tooth  double,  very  long,  linear; 
under  the  apex  a  few  granular  teeth." 

Accompanying  the  description  of  the  genus  is  a  description  of  tin' 
type  species  from  Haddonfield,  N".  J.,  which  Conrad  considered 
referable  to  Nemodon  enfaulensis  (Gabb)  (=Arca  (Macrodon)  enfau- 
lensis Gabb),  as  follows:  "Trapezoidal,  elongated,  thin,  contracted  from 
umbo  to  base;  summit  obtuse,  concentric  lines  minute  and  punctate, 
radiating  lines  very  minute  and  indistinct;  posterior  margin  oblique, 
slightly  rounded." 

The  specimen  on  which  the  genus  is  founded  appears  to  be  dis- 
tinct from  Nemodon  eufaulensis  (Gabb),  and  Johnson  proposed  for 
it  the  specific  name  Nemodon  conradi. 

Nemodon  brevifrons  Conrad 

Plate  14,  figures  1-4. 

1875.  Nemodon  brevifrons  Conrad,  Geol.  Survey  North  Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  4,  PL  1,  fig.  15. 

1885.  Nemodon  brevifrons  Whitfield,  U.  S.  Geol.  Survey  Monog., 
vol.  9,  pp.  85,  86,  PI.  12,  figs.  1,  2.  (Geol.  Survey  New 
Jersey,  Paleontology,  vol.  1,  pp.  85,  86,  PI.  12,  figs.  1,  2, 
18S6.) 

1905.  Nemodon  brevifrons  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  9. 

?  1907.  Nemodon  brevifrons  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  pp.  389-391,  PL  30,  figs.  12-14. 
Description.  —  A  left  valve  of  this  species  in  the  collection  of  the 
Academy  of  Natural  Sciences  of  Philadelphia  is  labeled  "type?" 
If  it  is  the  type,  the  original  figure  was  apparently  drawn  directly  on 
stone,  which  caused  its  reversal  on  the  plate.  Whitfield  figures  this 
specimen  (his  PL  12,  figs.  1,  2)  giving  the  locality  as  questionably 
Haddonfield,  N.  J.  As  explained  by  Johnson  (see  reference  in  syn- 
onymy) the  specimen  probably  came  from  Snow  Hill,  N.  C,  and  is 
probably  the  type,  for  it  agrees  closely  in  form  and  size  with  Conrnd'- 
original  figure.  One  left  valve  in  the  Conrad  collection  (PL  14,  figs. 
3,  4)  is  labeled  Nemodon  brevifrons  in  his  handwriting;  it  is  smaller 
than  the  figured  specimen  and  is  probably  a  para  type,  for  in  connec- 
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tion  with  the  original  description  of  the  species  Conrad  says:  "Of 
this  extremely  thin  shell  I  obtained  three  valves,  showing  the  hinge  in 
perfection." 

Shell  thin,  subrhomboidal,  moderately  convex;  the  beaks  which  pro- 
trude a  little  above  the  hinge  line  are  approximate,  prosogyrate,  and 
situated  about  one-quarter  the  length  of  the  shell  from  the  anterior 
mity;  umbonal  ridge  oblique,  broadly  rounded,  slightly  arched, 
and  by  its  extension  producing  an  elongation  of  the  shell  in  the  lower 
]  osterior  portion.  Dimensions  of  the  type:  Length  38  mm.,  height 
-1  mm.,  convexity  S  mm.     Length  of  the  dorsal  margin  about  21  mm. 

Hinge  plate  very  narrow.  Just  back  of  the  beak  are  several  finely 
crenulated  tooth-like  ridges  slightly  oblique  downward  and  forward; 
near  the  anterior  end  of  the  hinge  plate  are  three  rather  short  hori- 
zontal, crenulated  teeth ;  on  the  posterior  portion  of  the  hinge  plate  is 
a  long,  narrow,  very  slightly  arched,  finely  crenulated  tooth,  nearly 
parallel  to  the  hinge  margin,  which  seems  to  merge  into  the  middle 
one  of  the  three  horizontal  posterior  teeth. 

Cardinal  area  amphidetic,  long,  narrow,  more  extended  behind  than 
in  front  of  the  beak;  ligament  multivincular  and  apparently  but 
little  developed  in  front  of  the  beak. 

Anterior  margin  regularly  and  rather  broadly  rounded,  and  rounding 
into  the  hinge  line  above ;  ventral  margin  inclined  backward  and  nearly 
straight  to  very  slightly  convex;  posterior  margin  sharply  round- 
ed below,  only  slightly  convex  and  strongly  inclined  forward  above, 
meeting  the  hinge  line  at  an  angle  of  about  145  degrees. 

Surface  marked  by  fine  concentric  lines  and  by  fine,  faintly  developed, 
radiating  lines;  at  the  intersection  of  the  two  systems  of  lines  are 
tiny  nodes  more  or  less  obscure,  and  between  the  systems  of  lines  are 
faint  punctate  markings. 

Remarks. — I   doubt    the   correctness    of   Weller's   reference   of   New 

specimens  to  this  species;  they  are  casts  and,  with  the  possible 

»n  of  figure  13,  appear  to  lack  the  obliquity  that  characterizes 

th(    North  Carolina  specimens;  the  beaks  appear  to  be  a  little  farther 

from  the  anterior  end. 

.  —  Collection   of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.    From  Snow  Hill,  X.  C. 

Di  ribtttion   in   Nqrfk    Carolina. — Snow    Hill    calcareous    member 

r.c  Black  Creek  formation    (upper  part  of  Exogyra  ponderosa  zone): 

.7   Hill,  Greene   County    (the   Conrad  collection,   U.  S.  X.  M.   Cat. 

X03.  31000,  31008);  Blue  Banks  Landing,  Tar  River  (5347);  White- 
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ley  Creek  Landing,  Neuse  River  (413G)  ;  questionably  half  a  mile  west 
of  Seven  Springs,  Wayne  County  (5352)  ;  questionably  on  Xeuse  River, 
791/4  miles  above  New  Bern  (5418). 

General  distribution.  —  Alabama  —  Lower  part  of  Ripley  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing,  Chatta- 
hoochee River  (6402). 

Range. — Upper  part  of  zone  of  Exogyra  ponderosa. 

Nemodon  punctus  n.  sp. 

Plate  14,  figure  5. 

Description. — The  following  description  is  based  chiefly  on  a  poorly 
preserved  specimen  from  Blue  Banks  Landing,  Tar  River,  N.  C. 

Shell  subrhomboidal,  moderately  convex;  the  beaks,  which  protrude 
slightly  above  the  hinge  line,  are  incurved,  approximate,  prosogyrate, 
and  are  situated  about  one-quarter  the  length  of  the  shell  from  the 
anterior  extremity;  umbonal  ridge  oblique,  subangular  near  the  beak, 
becoming  broadly  rounded  and  flattening  out  toward  the  posterior 
extremity;  a  relatively  broad,  shallow  depression  extends  from  the  tip 
of  the  beak  nearly  directly  down  to  the  ventral  margin.  Dimensions 
of  the  type,  a  left  valve:  Length  38  mm.,  height  17.5  mm.,  convexity 
about  5  mm.  A  closely  related  undescribed  species  from  the  Chatta- 
hoochee region,  Georgia- Alabama,  shows  the  hinge  characters  to  be 
normal  for  the  genus. 

A  water-worn,  partly  broken  specimen  from  Snow  Hill,  ITST.  C,  shows 
the  cardinal  area  to  be  amphicletic,  very  narrow,  multivincular  and 
longer  behind  than  in  front  of  the  beak. 

Dorsal  margin  nearly  straight,  length  on  the  type  about  25  mm.; 
anterior  margin  broadly  and  regularly  rounded,  meeting  the  hinge 
line  at  an  angle  of  about  120  degrees;  ventral  margin  nearly  straight 
centrally,  curving  upward  near  the  posterior  extremity;  posterior  mar- 
gin sharply  rounded  below,  becoming  nearly  straight  and  inclined  for- 
ward above,  meeting  the  hinge  line  at  an  angle  of  about  130  degrees. 

Surface  marked  by  fine  concentric  lines  spaced  about  .5  to  .75  mm. 
apart;  and  by  moderately  distinct  radiating  lines  which  appear  to  be 
about  equally  strong  over  the  entire  surface  of  the  type  specimen ;  punc- 
tate markings  appear  between  the  concentric  and  radiating  lines.  A 
water- worn  specimen  from  Snow  Hill,  X.  C,  questionably  referred  to 
this  species,  has  had  the  radiating  sculpture  nearly  obliterated,  if  it 
was  ever  present. 
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Remarks. — The  species  differs  from  Xcmodon  brevifrons  Conrad 
in  the  following  respects:  The  shell  is  thicker  and  more  elongated, 
the  hinge  line  is  longer,  and  the  nmhonal  ridge  is  less  arched  and  more 
angular;  the  broad  shallow  depression  extending  from  the  beak  back 
over  the  shell  is  more  distinct.  A  closely  similar  undescribed  species 
of  Y  .  with,  however,  very  faint  sculpture,  occurs  in  the  Exogyra 

ponderosa  zone  of  the  Chattahoochee  region,  and  a  similar  nearly 
smooth  form  is  present  in  the  San  Miguel  formation  of  Southern  Texas 
(upper  part  of  Exogyra  ponderosa  zone). 

In  the  preliminary  list  of  fossils  from  Snow  Hill,  N.  C,  published 
in  volume  3  of  the  North  Carolina  Geological  and  Economic  Survey, 
•  140,  1912,  the  author  referred  this  species  to  Nemodon  eufaulensis 
Gabb. 

Type.  —  Collection  of  the  U.  S.  National  Museum  cat.  No.  314S5. 
From  Blue  Banks  Landing,  Tar  River,  N.  C.   (5347). 

Distribution. — Snow  Hill  calcareous  member  of  Black  Creek  for- 
mation i  upper  part  of  Exogyra  ponderosa  zone)  :  Blue  Banks  Landing, 
Tar  River.  X.  C.  (5347)  ;  questionably  at  Snow  Hill,  N.  C.  (the  Conrad 
collection,  U.  S.  N.  M.  cat.  No.  31969). 

Range.  —  Upper  part  of  Exogyra  ponderosa  zone. 

Nemodon  neusensis  n.  sp. 

Plate  14,  figure  6-9. 

Description.  —  The  description  is  based  on  a  crushed  and  partly 
broken  right  valve  from  Auger  Hole  Landing,  Neuse  River,  N.  C, 
which  is  designated  the  type,  and  on  young  individuals  from  Snow 
Hill.  Greene  County,  N.  C. 

Shell  subrhomboidal,  moderately  convex;  the  beaks  protrude  slightly 
above  the  hinge  line,  are  incurved,  approximate,  prosogyrate,  and 
situated  one-quarter  to  one-third  the  length  of  the  shell  from  the  ante- 
rior extremity;  umbonal  ridge  oblique  and  rather  sharply  angular,  but 
in  the  type  the  angularity  has  been  accentuated  by  crushing;  a  broad, 
shallow  depression  extends  from  the  beak  down  over  the  shell  to  a 
point  a  little  back  of  the  center  of  the  ventral  margin.  Approximate 
dimensions  of  the  type:  Length  26  mm.,  height  13  mm.,  convexity  6 
mm.,    ?    (probably  slightly  compressed). 

Hinge  plate  of  the  type  too  imperfect  for  description. 

Cardinal  area  amphidetic,  longer  behind  than  in  front  of  the  beak, 
and  about  1.5  mm.  wide  under  the  beak  of  the  type  specimen.    Ligament 
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multivincular,  and  present  only  posterior  to  the  beak  as  shown  by  the 
ligamental  grooves  which  are  numerous. 

Anterior  margin  broadly  and  regularly  rounded,  ventral  margin 
nearly  straight,  posterior  margin  sharply  rounded  below,  too  imperfect 
for  description  above. 

Surface  marked  by  numerous  concentric,  rather  sharp-crested  ridges, 
and  by  numerous  less  sharply  though  distinctly  developed,  radiating 
costae  which  are  somewhat  irregularly  arranged,  but  which  tend  to  a 
paired  arrangement;  the  costae  become  much  more  distinctly  developed 
on  the  postero-  and  antero-dorsal  slopes. 

Remarks.  —  Two  specimens  from  Snow  Hill,  N.  C,  arc  believed  to 
be  young  individuals  of  this  species.  One  of  these  exhibits  the  follow- 
ing hinge  characters :  Hinge  plate  long  and  very  narrow,  widening 
slightly  at  the  extremities ;  just  back  of  the  beak  are  three  short  oblique 
teeth  inclining  downward  and  forward;  back  of  these  oblique  teeth 
are  two  long,  narrow  teeth  nearly  parallel  to  the  hinge  line,  but  very 
slightly  arched  upward,  and  beneath  the  posterior  extremity  of  the 
long  teeth  on  the  wider  portion  of  the  hinge  plate  is  a  third  short  tooth 
also  nearly  horizontal ;  on  the  wider  anterior  portion  of  the  hinge  plate 
are  three  or  four  relatively  short  oblique  teeth  inclined  downward 
and  backward.  On  both  of  these  young  shells  the  umbonal  ridge  is 
sharply  angular. 

Type.  —  Collection  of  the  U.  S.  National  Museum,  cat.  No.  31486. 
From  Auger  Hole  Landing,  Neuse  River,  N.  C.   (5353). 

Distribution.  —  Snow  Hill  calcareous  member  of  Black  Creek  for- 
mation (upper  part  of  Exogyra  ponder osa  zone)  :  Questionably  at 
Kerrs  Cove,  Black  River  (5362)  ;  Auger  Hole  Landing,  Neuse  River 
(5353);  at  Snow  Hill,  Greene  County  (young  individuals)  (5348; 
U.  S.  m  M.  Cat.  Nos.  7707,  31503). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Unidentified  specimens  of  Nemodon 

Specimens  of  Nemodon  too  poorly  preserved  for  specific  description 
have  been  obtained  at  the  following  localities:  Blue  Banks  Landing, 
Tar  River  (5347);  Neuse  River,  72  miles  above  New  Bern  (4138); 
Kerrs  Cove,  Black  River  (5362);  and  Hatchers  Reaches,  Black  River 
(5365). 
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Family  ARCIDAE 
Genus  TRIGONARCA  Conrad 

1862.     Trigonarca   Conrad,   Acad.   Nat.   Sci.   Phila.   Proc.   vol.    14, 

p.  389. 
1867.     Trigonoarca  Conrad,  Am.  Jour.  Conchology,  vol.  3,  p.  9. 
1872.     Trigonoarca  Conrad,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  24, 

p.  54. 

Is  7.").     Trigonoarca  Conrad,  Geol.  Survey  Xorth  Carolina  Kept.,  vol. 

1  (by  W.  C.  Kerr),  App.  A,  p.  2. 
ls7t».      Trigonarca    Meek,    Invert.    Cret.    and    Tert.    Fossils,    Upper 

Missouri   Country,   U.   S.   Geol.   and   Geog.   Survey,   Terr., 

vol.  9,  p.  90. 
1VS4.     Trigonarca    Tryon,    Structural    and    Systematic    Conchology, 

Mollusca,  vol.  3,  p.  257   (sub-genus  of  Cucullaea). 

The  type  species  of  this  genus  is  Trigonarca  maconensis  Conrad 
(  =  CucuUaca  maconensis  Conrad).  This  species  was  originally  de- 
scribed under  the  genus  Cucullaea',  and  the  type  of  the  species  was 
obtained  from  "Chunnenugga  Ridge,"  Macon  County,  Ala.  The  hinge  of 
the  type  specimen  is  not  uncovered  from  the  matrix.  In  connection  with 
his  second  description  of  the  genus  (1867)  Conrad  remarks  that 
"Area  eufaulensis  Gabb"  (==iv emodon  conradi  Johnson)  from  Haddon- 
field,  X.  J.,  "shows  the  generic  characters  of  the  genus  much  more 
clearly  than  the  specimen  on  which  the  genus  was  founded."  The  widc 
difTerence  between  the  genus  Trigonarca  and  Nemondon  is  readily 
Been  by  comparing  the  hinges  of  the  two  genera. 

The  generic  characters  of  Trigonarca  as  they  appear  in  nearly 
perfect  specimens  from  Lower  Roads  Bend,  Chattahoochee  River* 
(04  01  A),  Plate  15,  figures  1-3,  are  as  follows: 

Hinge  taxadont  with  numerous  teeth  similar  to  those  of  Area; 
hinge  plate  narrow  and  nearly  straight  centrally,  but  becoming  broader 
and  arching  down  on  the  lower  margin  at  either  extremity;  teeth  trans- 
verse centrally,  becoming  oblique  on  the  broader  portions  of  the  plate. 
Cardinal  area  amphidetic,  ligament  multivincular,  ligamental  grooves 
broad  and  chevron-shaped.  Beak  opisthogyrate,  situated  back  of  the 
center  of  the  cardinal  area.  A  heavy,  prominent  buttress,  like  that  of 
Cucullaea,  bounds  the  lower  margin  of  the  posterior  adductor  scar  and, 
curving  regularly  upward,  extends  a  little  more  than  half  the  distance 
to  the  apex  of  the  shell;  the  anterior  adductor  scar  presents  a  low  rim 


Acad,    Nat.    Sci.    Phila.    Jour.,    vol.    IV,    2d    ser.,    1858-1860,    p.    281,    PI.     47,    fig.     20, 
1860. 
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along  its  inner  margin.  Pallial  line  simple.  Inner  surface  of  shell 
just  above  the  pallial  line  marked  by  somewhat  irregular,  fairly  dis- 
tinct radiating  lines  that  disappear  quickly  in  the  direction  of  the  apex. 

Trigonarca  maconensis  Conrad 

Plate  14,  figure  10 ;  plate  15,  figures  1-3 ; 
Plate  16,  figures  1,  2. 

1860.     Cucullaca  Maconensis  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour., 
2d  ser.,  vol.  4,  1858-1860,  p.  2S1,  PI.  47,  fig.  20. 

1S62.     Trigonarca  {Cucullaca)  Maconensis  Conrad,  Acad.  Nat.  Sci. 
Phila.  Proc,  vol.  14,  p.  289. 

1867.     Trigonoarca  Maconensis  Conrad,  Am.  Jour.  Conchology,  vol. 
3,  p.  9. 

1905.     Cucullaea  maconensis  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  8. 

Description.  —  The  following  description  is  based  on  the  type  and 
on  other  typical  specimens  from  the  Chattahoochee  region  and  Alabama. 
Shell  subtrigonal,  moderately  convex;  the  beaks  which  protrude  promi- 
nently above  the  hinge  line  are  incurved,  approximate,  opisthogyrate, 
situated  about  six-elevenths  the  length  of  the  shell  from  the  anterior 
extremity,  and  about  three-fourths  the  length  of  the  area  from  its  an- 
terior extremity.  Umbonal  ridge  oblique,  curved,  strongly  angular 
near  the  beak,  flattening  out  slightly  posteriorly;  postero-dorsal 
slope  strongly  inclined.  Approximate  dimensions  of  the  type:  Length 
104  mm.,  height  84   mm.,   convexity  33  mm. 

Hinge  plate  narrow  centrally,  broad  and  heavy,  arched  down  on  the 
lower  margin  toward  either  extremity,  set  with  about  50  teeth,  each 
roughly  striated  at  right  angles  to  the  plane  of  the  plate;  in  the  nar- 
row central  portion  of  the  plate  the  teeth  are  transverse  and  become 
oblique  on  the  broader  portions  toward  the  extremities. 

Area  amphidetic,  length  about  60  mm.,  maximum  breadth  on  the  one 
valve  about  13  mm.,  bounded  above  by  a  carina;  ligament  multivincular 
as  shown  by  the  three  or  four  chevron-shaped  ligamental  grooves. 

On  the  interior  of  the  shell  the  posterior  adductor  scar  is  bounded 
below  by  a  prominent  heavy  buttress  which  passes  in  a  regular  curve 
upward  toward  the  apex,  diminishing  in  size  and  disappearing  a  little 
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more  than  halfway  to  the  apex.  Anterior  adductor  scar  bounded  on 
the  inner  margin  by  a  low  narrow  carina;  inner  surface  marked  by  un- 
equal radiating  lines  just  above  the  simple  pallial  line. 

Dorsal  margin  arched;  anterior  margin  broadly  rounded,  passing 
into  the  slightly  convex  ventral  margin  which  becomes  nearly  straight 
and  Blightly  inclined  upward  posteriorly;  posterior  margin  subangular 
below  a i  the  extremity  which  is  a  little  above  the  basal  line  of  the 
shell,  becoming  nearly  straight  and  inclined  forward  above. 

Surface  marked  by  fine  concentric  growth  lines  and  by  rather  pro- 
nounced  irregular  growth  undulations. 

R  n  irks. —  In  shape  and  in  surface  characters  this  species  does 
not  differ  markedly  from  Trigonarca  triquetra  Conrad.  However, 
specimens  of  the  latter  species  have  been  obtained  from  numerous  lo- 
calities in  North.  Carolina,  and  they  are  consistently  small,  averaging 
45  or  50  mm.  in  length  and  reaching  65  mm.  in  only  one  specimen.  On 
the  other  hand  T.  maconensis  both  in  the  Georgia-Alabama  area  and 
in  North  Carolina  is  consistently  larger,  heavier,  more  coarsely  sculp- 
tured concentrically,  and  has  a  proportionately  broader  area.  One 
specimen  from   Alabama  measures  127  mm.  in  length. 

—  Collection  of  the  Academy  of  Natural   Sciences  of  Phila- 
delphia.   From  Chnnennugga  Ridge,  Macon  County,  Ala. 

Distribution  in  North  Carolina.  —  Poorly  preserved  specimens  be- 
lieved to  be  referable  to  T.  maconensis  have  been  found  in  North  Caro- 
lina as  follows :  Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Black  River  at  Mossy  Log 
Landing  (5357),  at  Bryant  Newkirk's  marl  hole  (5358),  at  an  exposure 
64  miles  above  Wilmington  (5359),  and  at  Kerrs  Cove  (4156);  White- 
ley  Creek   Landing,  Neuse   River    (4136). 

General  distribution.  —  Georgia- Alabama  —  Lower  part  of  Ripley 
formation  (upper  part  of-  Exogyra  ponderosa  zone):  Chattahoochee 
River  at  Wbolridge  Landing  (6402),  and  at  Lower  Roads  Bend  (6401A) ; 
one  mile  southwest  of  Hatchechubbee,  Russell  County,  Ala.  (6812). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Trigonarca  triquetra  Conrad 

Plate  17,  figures  3-7. 

1872 Acad.  Nat.  Sci.  Phila.  Proc,  vol.  24,  PI.  2, 

fig.  5.  (The  figure  is  evidently  intended  to  illustrate  this 
species,  but  the  species  is  neither  named  nor  described. 
A  discussion  of  the  genus  appears  on  pp.  54-55  of  the 
volume  cited). 
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1875.  Trigonoarca  triquetra  Conrad,  Geol.  Survey  North  Carolina 
Kept.,  vol.  1   (by  W.  C.  Kerr),  App.  A,  p.  2,  PL  1,  fig.  7. 

1884.  Cucutlaea  (Trigonarca)  triquetra  Tryon,  Structural  and  Sys- 
tematic Conchology,  Mollusca,  vol.  3,  p.  257,  PI.  12!), 
fig.  6. 

1907.  Trigonarca  triquetra  Weller,  Geol.  Survey  New  Jersey, 
Paleontology,  vol.  4,  pp.  402,  403,  PI.  30,  fig.  16. 

Description.  —  In  the  Conrad  collection  from  Snow  Hill  are  two 
specimens  labeled  Trigonarca  triquetra  Conrad.  The  larger  one,  a 
left  valve  now  broken  on  the  anterior  end,  agrees  closely,  though  not 
exactly  with  the  original  figure.  In  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  are  specimens  not  marked  types, 
one  a  left  valve  as  large  as  the  one  originally  figured,  two  medium  - 
sized  right  valves,  and  six  young  specimens  of  which  three  are  right 
and  three  left  valves. 

Shell  subtrigonal,  moderately  convex;  the  beaks  protrude  somewhat 
above  the  hinge  line,  are  incurved,  approximate,  slightly  opisthogy- 
rate,  and  are  situated  about  three-sevenths  the  length  of  the  shell  from 
the  anterior  extremity;  the  beaks  are,  however,  hack  of  the  center  of 
the  cardinal  area.  Umbonal  ridge  subangular,  postero-clorsal  slope 
steep  and  strongly  inclined.  The  dimensions  of  the  smaller  and  more 
perfectly  preserved  of  Conrad's  two  specimens  are:  Length  41  mm., 
height  32  mm.,  convexity  11  mm.;  the  larger  of  the  two  specimens  is 
about  52  mm.  long  and  one  specimen  from  Walkers  Bluff  (4145)  is 
65  mm.  long. 

Hinge  taxadont,  set  with  30  to  35  teeth  separated  by  deep  sockets. 
Hinge  plate  long,  relatively  narrow,  and  arched  down  markedly  at 
each  extremity;  five  or  six  small  unequal  teeth,  centrally  located,  are 
transverse,  while  toward  each  extremity  the  teeth  become  oblique; 
the  teeth  are  finely  striated  at  right  angles  to  the  hinge  plate. 

Area  amphidetic,  narrow,  longer  in  front  than  behind  the  beak. 
Ligament  multivincular,  the  ligamental  grooves  numbering  two  or 
three;  on  the  area  of  one  left  valve  (PL  17,  fig.  7)  in  front  of  and  ex- 
tending obliquely  downward  from  the  beak,  is  a  row  of  low  nodes  re- 
sembling rudimentary  teeth,  separated  by  shallow  depressions.  On 
the  interior  of  the  shell  the  buttress  which  in  this  genus  bounds  the 
lower  margin  of  the  posterior  adductor  scar  is  strongly  developed. 

Dorsal  margin  broadly  and  nearly  regularly  arched ;  anterior  margin 
regularly  rounded  and  passing  with   a   smooth   curve   into  the  gently 
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convex  ventral  margin,  which  becomes  nearly  straight  posteriorly; 
posterior  margin  angular  below,  gently  arched  to  nearly  straight  and 
inclined  forward  above. 

Surface  smooth  with  the  exception  of  fine  concentric  growth  lines 
and  irregular  concentric  undulations  which  mark  variations  in  rapidity 
of  growth. 

Type. — The  specimen  originally  figured  is  probably  lost,  but  the 
two  specimens  in  the  Conrad  collection  (U.  S.  JST.  M.  cat.  Nos.  31910, 
31011),  and  the  nine  specimens  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  may  safely  be  considered  paratypes. 

Distribution  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill.  Greene  County  (7S5,  5348;  U.  S.  N.  M.  cat.  No.  7709;  the  Con- 
rad collection,  U.  S.  X.  M.  cat.  Xos.  31910,  31911,  31970;  Coll.  A.  K 
S.  Phila.)  :  one-half  mile  west  of  Seven  Springs,  Wayne  County 
(5352)  ;  Black  River  at  Bryant  Xewkirk's  marl  hole  (5358),  at  Corbits 
Landing  (5360),  at  a  place  621/o  miles  above  Wilmington  (5361); 
at  Kerrs  Cove  (5362),  at  Hatchers  Reaches  (5365),  and  at  Iron  Mine 
Landing  (5366);  Cape  Fear  River,  at  Walkers  Bluff  (4145). 

Occurrence  in  Xew  Jersey. — Magothy  formation  ("Cliffwood  clay") 
at  Cliffwood  Point. 

Range.  —  Though  in  North  Carolina  the  species  occurs  only  in  the 
upper  part  of  the  Exogyra  ponderosa  zone,  its  presence  in  the  Magothy 
formation  ("Cliffwood  clay")  in  Xew  Jersey  probably  indicates  that 
its  range   is  through  this  zone. 

Trigonarca  elongata  n.  sp. 

Plate  18,  figures  1-4. 

Description. — Shell  elongate,  moderately  convex.     The  beaks  which 

protrude  moderately  above  the  hinge  line  are  incurved,  approximate, 

and  Bituated  near  the  posterior  extremity  of  the  area  and  about  three- 

:Th^  the  length  of  the  shell  from  the  anterior  extremity.    Umbonal 

.'•  oblique,   subangular,  becoming  slightly  less   angular  posteriorly. 

ions  of  the  type,  a  left  valve  (PI.  18,  figs.  1,  2) :  Length  28  mm., 

it  19  mm.,  convexity  7  mm. 

.<-.   plate  long,   narrow,  arched   down   on   the  lower  margin   an- 

>rly  and  slightly  less  so  posteriorly.     In  the  type  the  hinge  plate 

St  with   20  or  27   teeth   about  equally  divided  in   number   with   re- 

spect  to  the  position  of  the  beak;  they  are  separated  by  deep  sockets; 
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several  of  the  centrally  located  teeth  are  small  and  nearly  transverse; 
away  from  the  center  the  teeth  become  increasingly  oblique  to  almost 
horizontal  at  the  extremities. 

Area  amphidetic,  narrow,  longer  in  front  than  behind  the  beak, 
and  bounded  above  by  a  sharply  defined  carina;  the  area  is  not  marked 
by  pronounced  liganiental  grooves,  but  is  set  with  several  irregular, 
subdued  nodes  or  ridges ;  there  is,  however,  a  faint  suggestion  of  the 
chevron-shaped  markings  that  are  present  on  some  of  the  larger  rep- 
resentatives of  the  genus. 

On  the  interior  of  the  shell  the  posterior  adductor  scar  is  bounded 
below  by  a  thin,  prominent  buttress  or  carina  which  extends  apically, 
becoming  smaller  and,  though  not  entirely  uncovered,  probably  dis- 
appears in  that  direction ;  a  much  more  subdued  buttress  or  carina 
bounds  the  lower  margin  of  the  anterior  adductor  scar. 

Dorsal  margin  gently  arched;  anterior  margin  regularly  and  rather 
sharply  rounded,  passing  below  into  the  broadly  convex  ventral  margin ; 
posterior  margin  subangular  below,  the  extremity  being  considerably 
above  the  basal  line  of  the  shell,  becoming  nearly  straight  and  inclined 
forward  above  and  finally  passing  with  a  nearly  even  curve  into  the 
dorsal  margin. 

Surface  smooth  with  the  exception  of  fine  concentric  growth  lines. 

Remarks. — Another  larger,  slightly  crushed  specimen  from  the  same 
locality  is  31  mm.  long,  and  presents  about  33  teeth  on  the  hinge  plate. 
The  species  differs  from  T.  triquetra  Conrad  chiefly  in  its  smaller 
size  and  much  greater  elongation. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31493. 
From  Kerrs  Cove,  Black  River,  %  C.  (5362). 

Distribution. — Snow  Hill  calcareous  member  of  Black  Creek  for- 
mation (upper  part  of  Exogyra  ponder osa  zone)  :  Black  River  at  Kerrs 
Cove  (5362),  and  at  an  exposure  621/->  miles  above  Wilmington,  N*.  C, 
(5361). 

Trigonarca  lenoirensis  n.  sp. 

Plate  18,  figures  5,  6. 

Description.  —  The  description  is  based  on  several  fairly  well  pre- 
served shell  from  Auger  Hole  Landing,  Neuse  River,  of  which  the 
right  valve  illustrated  in  Plate  18,  figure  6,  is  designated  the  type. 

Shell  somewhat  elongated,  moderately  convex;  shell  wall  thin.  The 
beaks  which  protrude  moderately  above  the  hinge  line  are  incurved, 
approximate,  and  are  slightly  opisthogyrate;  they  are  situated  about 
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one-third  the  length  oi  the  shell  from  the  anterior  extremity.  Umbonal 
ridge  oblique,  angular,  gently  curved  with  the  concave  side  upward. 
Dimensions  o(  the  type,  a  right  valve:  Length  8  mm.,  height  4.5  mm., 
convexity  1.5  mm. 

Hinge  plate  long  and  narrow,  the  lower  margin  curving  down  a 
little  near  the  extremities;  teeth  small,  numerous,  transverse  centrally, 
becoming  oblique  toward  the  extremities  of  the  plate. 

Area    apparently    amphidetic,   but    small    and   smooth    with    the   ex- 
ception of  fine  growth  lines  parallel  to  the  hinge  line;  in  front  of-  the 
leak  the  area  is  bounded  above  by  a  narrow,  rather  prominent  carina, 
behind  the  beak  is  separated  from  the  postero-dorsal  slope  only 
by  the  angle  formed  by  the  intersection  of  the  two  surfaces. 

On  the  interior  of  the  shell  the  posterior  adductor  scar  is  bounded 
•v."  by  a  thin  but  relatively  prominent  carina  or  buttress. 

Anterior  margin  regularly  rounded;  ventral  margin  broadly  convex 
to  nearly  straight;  dorsal  margin  sharply  subangular  below  at  the  ex- 
tremity, becoming  nearly  straight  and  strongly  inclined  forward  above, 
ting  the  hinge  line  at  an  angle  of  about  145  degrees. 

Sn-face  marked  by  fine  concentric  growth  lines,  and  by  very  faintly 
developed,  radiating  ribs  which  are  not  discernible  without  the  aid  of 
a  glass;  these  ribs  are  less  distinct  on  the  figured  specimens  than  on 
other  specimens  in  the  collection. 

Remarks. — Because  of  the  weak  development  of  the  cardinal  area 
and  the  apparent  absence  of  chevron-shaped  ligamental  grooves  I 
have  hes ita ted  to  refer  this  species  to  the  genus  Trigonarca.  However, 
the  presence  of  a  fairly  well  developed  carina  bordering  the  posterior 
adductor  scar  seems  to  show  that  it  is  more  closely  allied  to  this  genus 
than  to  either  Striarca  or  to  the  true  arks.  The  species  resembles  T. 
elongata,  but  is  smaller,  has  a  more  sharply  angular  umbonal  ridge,  and 
is  radially  though  weakly  sculptured. 

Type.-  -Collection  of  the  T7.  S.  National  Museum,  cat.  No.  31496. 
From   Auger   Hole  Landing,   Xeuse  River,  2ST-.   C.    (5353). 

nbuiicm. — Snow  Hill  calcareous  member  of  Black  Creek  for- 
mat ion  (upper  part  of  Exogyra  ponder osa  zone)  :  Auger  Hole  Landing, 
Neuse  River,  Lenoir  County,  X.  C.  (5353) ;  Blue  Banks  Landing,  Tar 
River,  X.  0.  (5347). 

Range  — Upper  part  of  Exogyra  ponder  osa  zone. 
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Unidentified  specimens  of  Trigonarca 

Plate   17,   figures   1,   2; 
Plate   18,   figures   7,   8. 

Three  casts  of  Trigonarca  from  Walkers  Bluff,  Cape  Fear  River 
(5368),  are  comparable  in  size  to  T.  maconensis  Conrad,  but  they  are 
more  convex  and  more  gibbous  anteriorly,  and  probably  belong  to  a 
different  species.  On  account  of  the  lack  of  preservation  of  some  of 
the  more  important  specific  characters  it  seems  best  not  to  give  the 
specimens  a  name  until  more  perfect  material  is  obtained  (see  PL  17, 
figs.  1,  2). 

A  lithified  internal  cast  of  a  small  Trigonarca  from  Donohue  Creek 
Landing,  Cape  Fear  River  (5369A),  (PI.  18,  fig.  8),  and  a  small  sand 
mold  from  an  exposure  on  Black  River,  56%  miles  above  "Wilmington 
(5364),  agree  closely  with  a  mold  from  the  Magothy  formation  ("Cliff- 
wood  clay"),  Cliff  wood  Point,  N.  J.,  described  by  Weller1  under  the 
name  Trigonarca  cliff  wooden-sis.  However,  in  the  absence  of  surface 
markings  on  either  the  type  material  or  the  specimens  from  ]^"orth  Caro- 
lina, I  hesitate  to  refer  the  latter  to  that  species. 

One  specimen,  a  right  valve,  probably  a  young  individual  (PI.  18, 
fig.  7)  in  the  Conrad  collection  from  Snow  Hill  (U.  S.  N.  M.  cat.  No. 
31912)  was  included  in  a  tray  with  another  specimen  labeled  "Trigon- 
arca (Breviarca)  perovalis."  This  specimen,  though  somewhat  water- 
worn  about  the  hinge  and  area,  appears  to  be  a  true  Trigonarca,  but 
is  different  in  form  from  the  other  species  of  the  genus  in  North  Caro- 
lina. 

Genus  PROTARCA  n.  gen. 
Plate  19,  figures  1-3. 

The  genus  Protarca  is  founded  on  a  right  valve  from  the  Snow  Hill 
member  of  the  Black  Creek  formation  (upper  part  of  Exogyra  ponder- 
osa  zone)  Snow  Hill,  Greene  County,  N".  C,  described  in  this  paper 
under  the  name  Protarca  obliqua;  two  small  specimens,  one  a  right  valve 
and  the  other  the  internal  cast  of  a  left  valve,  have  been  found  in  the 
basal  beds  of  the  Eutaw  formation,  at  Ochillee,  Ga. 

The  hinge  characters  of  the  shell  are  similar  to  those  of  Trigonarca 
and  GJycymeris.  The  hinge  plate  is  moderately  broad  and  heavy 
and  curves  strongly  down  on  the  lower  margin  at  both  extremities; 
the  plate  is  set  with  about  30  strong  teeth,  each  corrugated  at  right 
angles  to  the  hinge  plate,  and  separated  by  deep  sockets;  about  eight 
of  the  centrally  located  teeth  are  relatively  short  and  are  transverse 


lGeol.   Survey  New  Jersey,  Paleontology,  vol.  4,  pp.  401,  402,   PI.  30,  fig.   17,   1907. 
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to  the  hinge  line,  while  the  remainder  away  from  the  center  are  suc- 

gsively  more  and  more  oblique,  becoming  horizontal  at  the  extremities. 
Several  oi  the  teeth  anterior  to  the  central  transverse  teeth  present 
distinct  obtuse  angles  in  their  linear  trend;  the  same  is  true  of  two 
of  the  teeth  under  the  posterior  extremity  of  the  area.  The  area  is 
amphidetic  though  only  a  small  fraction  of  its  surface  is  in  advance 
o{  the  beak.  The  ligament  is  mnltivincnlar  as  shown  by  the  three 
strongly  impressed  ligamental  grooves  subparallel  to  the  postero-dorsal 
margin,  and  the  beginning  of  a  fourth  groove.  The  adductor  scars  are 
very  unequal,  the  posterior  scar  being  much  larger  than  the  anterior 
one. 

The  specimens  from  Ochillee,  Ga.,  though  much  smaller,  are  identi- 
cal in  form  with  the  shell  from  Snow  Hill,  and  certainly  belong  to 
the  same  genus. 

The  genus  P 'rot area  differs  from  Trigonarca  in  that  the  beak  is  situ- 
ated near  the  anterior  extremity  of  the  cardinal  area  instead  of  back 
of  the  center,  in  the  absence  of  a  carina  or  buttress  bounding  the  lower 
part  of  the  posterior  adductor  scar,  and  in  the  presence  of  a  moderately 
prominent,  thin  carina  bounding  the  forward  margin  of  the  anterior 
adductor  scar.  The  shell  is  also  much  higher  in  proportion  to  the  length 
than  is  true  of  the  species  of  Trigonarca  in  North  Carolina,  though 
this  may  not  be  a  generic  character. 

The  genus  differs  from  Glycymeris  in  its  trigonal  form,  its  strong 
obliquity,  the  presence  of  a  well-developed  umbonal  ridge,  the  anterior 
position  of  the  beak,  and  the  absence  of  crenulations  on  the  inner 
margin. 

Protarca  obliqna  n.  sp. 

Plate  19,  figures  1-3. 

Description  —  In  addition  to  the  generic  characters  already  de- 
scribed, the  specimen  from  Snow  Hill  presents  the  following  specific 
characters: 

Shell  subtrigonal,  moderately  convex,  oblique.  Beak  prosogyrate 
and  protruding  moderately  above  the  hinge  line.  Umbonal  ridge 
rather  broadly  rounded  and  inclined  from  the  horizontal  at  an  angle 
of  approximately  65  degrees.  Dimensions:  Length  82  mm.,  height 
77  mm.,  convexity  27  mm.;  length  of  cardinal  area  approximately  40 
mm. 

Dorsal  margin  broadly  arched,  anterior  margin  broadly  and  regu- 
larly rounded  and  scarcely  separable  from  the  broadly  convex  descend- 
ing  ventral   margin    into    which    it    passes;    posterior   margin    sharply 
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rounded  to  subangular  below  at  the  extremity,  gently  convex  and  only 
slightly  inclined  forward  above,  rounding  into  the  dorsal  margin. 

The  surface  is  marked  by  numerous  fine,  concentric  growth  lines, 
by  coarser  concentric  growth  undulations,  and  by  numerous  faint, 
more  or  less  sinuous,  radiating  ridges  which  become  very  obscure  on  the 
postero-dorsal  slope;  the  radiating  ridges  have  been  destroyed  by 
corrosion  on  much  of  the  surface  in  proximity  to  the  beak. 

Remarks. — The  two  small  specimens  from  Georgia  are  identical  in 
form  with  the  Snow  Hill  specimen ;  the  character  of  the  sculpture  in 
the  younger  stages  of  growth  is  clearly  exhibited  on  the  right  valve, 
which  is  the  smaller  of  the  two  specimens.  Distinct,  somewhat  ir- 
regular, low,  round-crested,  radiating  ribs,  with*  interspaces  as  wide 
or  wider  than  the  ribs,  cover  the  shell  from  the  umbonal  ridge  for- 
ward; on  the  middle  portion  of  the  shell  the  ribs  are  faintly  cancel- 
lated and  become  distinctly  cancellated  anteriorly;  immediately  back 
of  the  umbonal  ridge  the  ribs  are  broad,  slightly  bifid  and  faintly 
cancellated,  but  posteriorly  become  narrower  and  more  distinctly  can- 
cellated; in  general  the  ribs  on  the  posterior  slope  are  fainter  than 
those  on  the  anterior  part  of  the  shell.  The  ribs  show  a  slight  sin- 
uosity in  trend;  toward  the  ventral  margin  they  flatten  out,  become 
fainter,  and  tend  to  assume  the  characters  exhibited  by  the  large  speci- 
men from  Snow  Hill,  N.  C.  This  seems  to  justify  tentatively  refer- 
ring the  specimens  to  the  species  Protarca  ohliqua. 

Type.  —  Collection  of  the  U.  S.  National  Museum,  cat.  No.  31500. 

Occurrence  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  yonder -osa  zone)  : 
Snow  Hill,  Greene  County,     the  type   (5348). 

Occurrence  in  Georgia. — Questionably  in  the  basal  beds  of  the  Eu- 
taw  formation  at  Ochillee,  Chattahoochee  County  (5378). 

Range.  —  Ranges  questionably  from  the  basal  beds  of  the  Eutaw  for- 
mation upward  through  the  Exogyra  ponderosa  zone. 

Genus  GLYCYMERIS  Da  Costa 

1778.  Glycymeris  Da  Costa,  Brit.  Conchology,  p.  170.  Type  Area 
glycymeris  Linnaeus. 

A  discussion  of  the  priority  of  this  name  as  opposed  to  Pectuncuhi* 
is  given  by  Dall  in  the  Transactions  of  the  Wagner  Free  Institute 
of  Science,  Philadelphia,  volume  3,  part  4,  pages  571-572,  1S9S.  The 
synonymy  of  the  genus  is  given  on  page  607  of  the  work  cited. 
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Glycymeris  wliiteleyensis  n.  sp. 
Plate  18,  figures  11-13. 

Description. — The  type  (PL  IS,  figs.  11-12)  exhibits  the  following 
characters:  Shell  subcircular  in  outline,  slightly  oblique,  moderately 
convex.  Beaks  protruding  slightly  above  the  hinge  line,  incurved, 
approximate,  and  situated  centrally  with  respect  to  the  area  and  the 
length  of  the  shell.  Dimensions  of  the  type :  Length  about  40  mm., 
height  about  40  mm.,  convexity  13  mm. 

Hinge  plate  arched  and  truncated  above  by  the  straight  lower  mar- 
gin of  the  area.  About  12  of  the  centrally  located  teeth  are  small, 
short,  and  transverse  to  the  hinge  line;  on  either  side  of  the  central 
teeth  are  S  or  9  larger  teeth  on  the  broader  portions  of  the  plate,  which 
become  successively  more  oblique,  and  at  the  extremities  are  nearly 
horizontal ;  some  of  the  larger  teeth  present  distinct  angles  in  their 
linear  trend. 

Cardinal  area  amphidetic,  moderately  broad,  straight  on  the  inner 
margin,  and  arched  on  the  outer  margin  where  it  is  bounded  by  a  nar- 
row carina ;  ligament  multivincular  as  shown  by  numerous  narrow, 
distinctly  impressed,  chevron-shaped  grooves. 

On  the  interior  of  the  shell  the  posterior  adductor  scar  is  supported 
by  a  low,  rather  heavy  buttress,  and  the  ventral  margin  is  strongly 
crenulated  within,  the  crenulations  corresponding  in  position  to  the 
radiating  costae. 

The  margins  of  the  shell  form  approximately  a  circle,  though  the 
lower  posterior  margin  is  slightly  more  sharply  rounded. 

The  surface  is  marked  by  fine  concentric  lines  of  growth  and  by 
numerous  distinct,  low  radiating  costae  separated  by  narrow,  shallow 
interspaces. 

Remarks.  —  The  collections  from  Whiteley  Greek  Landing  include 
numerous  specimens  which  exhibit  variations  in  outline,  some  being 
slightly  higher  and  others  slightly  longer  than  the  type. 

Several  closely  related  species  of  Glycymeris  from  the  Atlantic  and 
Gulf  Coastal  Plain  have  been  described  by  different  authors.  The 
tendency  with  recent  students  has  been  to  group  most  of  these  forms 
with  the  smooth  species  from  Prairie  Bluff,  Ala.,  originally  described 
by  Morton  under  the  name  Pectunculus  australis;  as  Morton's1  name 
wa.  preoccupied,  d'Orbigny2  later  substituted  the  name  Pectunculus  sub- 
nusf rails.     There  has  been  some  justification  for  this  grouping,  chiefly 


'Synop.   Organ.  R'-rn.  Cret.   Group  United  States,  Phila.,   p.  64,   1834. 
*Pr©d.   de   Pal.,    vol.   2,    p.   243,    No.    667,    1850. 
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because  most  of  the  descriptions  have  been  based  on  poor  material. 
I  have  seen  the  type  of  Morton's  species,  and  it  appears  to  me  to  be 
a  water-worn  specimen  of  Glycymeris  liamula  (Morton)1,  also  from 
Prairie  Bluff,  which  also  lacks  costae.  The  specimens  from  Whiteley 
Creek  Landing  are  certainly  not  identical  with  the  Prairie  Bluff 
forms.  Glycymeris  luhiteleyensis  differs  from  Glycymeris  rotundata 
(Gabb)2  in  its  lesser  convexity  and  in  the  character  of  the  ligamental 
grooves,  which  are  much  finer,  more  numerous,  and  more  closely  spaced. 
The  New  Jersey  species  described  and  figured  by  Whitfield  and  Weller 
under  several  specific  names  are  too  poorly  preserved  to  permit  an 
accurate  comparison.  I  am  compelled,  therefore,  to  refer  the  North 
Carolina  specimens  to  a  new  species,  though  they  may  be  the  same  as 
previously  described  species  based  on  poor  material. 

In  published  lists  I  have  referred  this  species  to  Glycymeris  subaus- 
tralis    (d'Orbigny)3. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31498. 
From  Whiteley  Creek  Landing,  Neuse  Paver,  N.  C.  (4136). 

Distribution  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Whiteley  Creek  Landing,  Neuse  Kiver  (4136,  5354)  ;  Black  River  ques- 
tionably at  Bryant  Newkirk's  marl  hole  (5353),  at  Corbits  Landing 
(5360),  and  at  Iron  Mine  Landing  (5366). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Glycymeris  (?)  greenensis  n.  sp. 

Plate  18,  figures  9,  10. 

Description.  —  One  well-preserved,  small  right  valve  from  Snow 
Hill,  Greene  County,  N.  C,  in  the  collection  of  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  appears  to  be  an  undescribed  species 
of  Glycymeris,  though  the  obliquity  of  the  shell  and  the  eccentric  posi- 
tion of  the  beak  render  this  generic  determination  somewhat  doubtful. 
One  poorly  preserved  right  valve,  a  little  smaller  than  the  Snow 
Hill  specimen,  has  been  found  at  Kerrs  Cove,  Black  River,  N.  C. 
The  Snow  Hill  specimen  is  designated  the  type. 

Shell  broadly  subovate  in  outline,  inequilateral,  depressed  convex, 
moderately  oblique  in  the  direction  of  the  antero-ventral  margin. 
Beak  small,  depressed,  opisthogyrate,  situated  near  the  posterior  end 


1Synop.  Organ.  Rem.  Cret.  Group  United   States,  Phila.,  p.   64,   PI.   15,  fig.  7,   1^34. 
*Acad.  Nat.  Sci.,  Phila.  Proc,  vol.  4,  2d.  ser.,  p.  396,  PI.  68,  fig.  33,   1858-1860. 
3Geol.  and  Econ.   Survey  North  Carolina  Kept.,  vol.   3,  pp.   126,   127,    130,   137. 


l|ls  Cretaceous  Formations  of  North  Carolina 

of  the  area  and  a  little  back  o(  the  midlength'.  Dimensions  of  the  type: 
Length  16  nun.,  helghl   15  mm.,  convexity  3  nun. 

Hinge  plate  rather  strongly  arched,  a  little  shorter  behind  than  in 
front;  the  central  portion  is  set  with  numerous  short,  transverse  teeth 
not  well  preserved,  while  on  the  broader  anterior  and  posterior  por- 
tions are  numerous  well-developed  longer  obliqne  teeth,  the  trend  of 
pal  of  which  nearest  the  eenter  is  concave  toward  the  extremities. 

The  area  is  amphidetic  with,  however,  only  a  small  portion  of  the 
surface  behind  the  beak ;  it  is  bounded  below  by  a  nearly  straight 
line  which  truncates  the  upper  part  of  the  arched  hinge  plate,  and  is 
set  witli  five  or  six  oblique  ligamental  grooves  all  inclined  downward 
and  forward. 

Inner  margin  of  shell  faintly  crenulated.  Posterior  adductor  scar 
small,  subcircular  and  bounded  in  front  by  a  low,  narrow,  poorly  de- 
veloped carina;  anterior  adductor  scar  larger,  ovate-elongate.  Pallial 
line  simple  and  strong.  The  inner  surface  is  covered  with  very  faint 
radiating  lines.  A  broad,  low  callosity  extends  radially  on  the  inner 
surface  from  the  apex  to  the  anterior  adductor  scar,  and  a  narrow, 
low  carina  bounds  the  anterior  margin  of  the  posterior  adductor  scar. 

Surface  smooth  with  the  exception  of  fine  growth  lines  and  two 
Btronger  growth  undulations. 

"Remarks.- — This  form  differs  from  most  of  the  other  species  of 
ymeri8  in  the  posterior  position  of  the  beak  and  in  the  consequent 
obliquity  of  the  shell.  In  a  sense  it  is  intermediate  between  Glycymeris 
and  7  r'f/onarca,  but  it  differs  from  the  latter  in  the  posterior  position 
of  the  beak,  in  the  absence  of  an  umbonal  ridge,  in  its  slight  convexity, 
in  the  presence  of  crenulations  on  the  inner  margin,  and  in  the  weak 
development  of  the  carina  bounding  the  posterior  adductor  scar. 

Type.  —  Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Distribution.-- Snow  Hill  calcareous  member  of  Black  Creek  for- 
mation (upper  part  of  Expgyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  X.  C,  the  type  (Coll.  A.  N.  S.  Phila.);  questionably  at 
Kerrs  Cove,  Black  River,  tf.  C.  (5362). 

Genus  STRIARCA  Conrad 

1862.     Striarca    Conrad,    Acad.    Nat.    Sci.    Phila.,    Proc,    vol.    14, 

p.  290. 
1-72.     BreviatCd   Conrad,    Acad.   Nat.    Sci.    Phila.,    Proc,   vol.    24, 

p.  55,  PI.  2,  figs.  3,  4.     (Subgenus  of  Trigonarca.) 
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1875.  Breviarca  Conrad,  Geol.   Survey  North  Carolina  Rept.,  vol. 

1  (by  W.  C.  Kerr),  App.  A,  p.  3.    (Subgenus  of  Trigonarca.) 

1876.  Breviarca  Meek,  IT.  S.  Geol.  and  Geog.  Survey,  TerrL,  vol. 

9,  p.  91.     (Subgenus  of  Trigonarca.) 

1884.     Breviarca    Tryon,    Structural    and    Systematic    Conchology, 
Mollusca,  vol.  3,  p.  257.     (Subgenus  of  Cucullaea.) 

1898.     Striarca  Ball,  Wagner  Free  Inst.  Sci.  Trans.,  vol.   3,  pt.  4, 
p.  615.     (Section  under  the  subgenus  Barbatia.) 

Type  Striarca  centenaria  (Say)  (=  Area  centenaria  Say),  from  the 
Miocene  of  Maryland. 

My  attention  was  called  by  Dr.  Julia  Gardner  to  the  similarity  of 
the  Cretaceous  genus  Breviarca  of  Conrad  to  the  form  Striarca  Conrad 
(1862),  the  type  species  of  which  is  S.  centenaria  (Say)  from  the 
Miocene  of  Maryland,  and  to  the  Recent  F ossularca  Cossmann  (1887),  a 
typical  species  of  which  is,  according  to  Dall,  Area  adamsi  Shuttle- 
worth.  I  therefore  compared  the  North  Carolina  representatives  of  the 
group  with  specimens  of  Striarca  centenaria  (Say)  from  the  Miocene 
of  Yorktown,  Va.,  and  with  A.  adamsi  Shuttleworth.  In  all  three 
species  the  area  lacks  chevron-shaped  grooves  and  is  transversely 
striated;  the  teeth  are  numerous,  close  set,  similarly  arranged,  and 
with  slight  wearing  tend  to  appear  hollow  longitudinally;  the  adductor 
scars  are  bounded  on  the  inner  sides  by  low,  narrow,  carina-like  radial 
buttresses,  of  which  the  posterior  one  is  a  little  the  stronger ;  the  radial 
sculpture,  though  much  stronger  in  S.  centenaria,  is  fine  and  of  sim- 
ilar kind.  F ossularca  differs  from  Striarca  in  the  small  size  of  the 
striated  lozenge-shaped  portion  of  the  area  which  is  bordered  both 
in  front  and  behind  by  relatively  wide  unstriated  bands,  a  character 
which  can  scarcely  possess  more  than  sectional  or  perhaps  only  specific 
value. 

Doctor  Dall  regards  Striarca  and  Fossularca  as  sections  under'  Bar- 
batia, a  subgenus  of  Area.  The  presence  of  the  buttress  bounding  the 
adductor  scar,  particularly  the  posterior  one,  allies  the  group  more 
closely  with  Trigonarca  than  with  Area,  a  relationship  recognized  by 
both  Conrad  and  Meek.  Though  the  differences  separating  this  group 
from  other  closely  allied  groups  are  not  great,  in  my  opinion,  the  per- 
sistence of  these  characters  from  middle  Cretaceous  to  Recent  time  en- 
titles the  group  to  generic  rank.  The  group  is  not  an  offshoot  from 
Trigonarca,  but  the  two  groups  have  developed  independently  from  a 
more  remote  common  ancestor.  Fossularca  (1887)  falls  within  the 
generic  group  Striarca  (1862)  and  the  name  should  pass  into  the  syn- 
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onymy  unless  the  distinguishing  characters  just  indicated  entitle  the 
form  to  sub-generic  or  sectional  rank. 

The  Cretaceous  species  Striarca  umbonata  (Conrad)  (p.  114) 
possesses  a  striated  area  intermediate  in  size  between  that  of  Striarca 
centcnuria  (Say)  and  Area  adamsi  Shuttleworth. 

Striarca  perovalis   (Conrad) 

Plate  20,   figures   1-5. 

1872.  Trigonoarca  perovalis  Conrad  (named  and  figured,  but  not 
described),  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  24,  p.  55,  PL 
2,  fig.  4. 

ls7r>.  Trigonoarca  (Breviarca)  Carolinensis  Conrad,  Geol.  Survey 
North  Carolina  Kept.,  vol.  1,  App.  A,  p.  3,  PL  1,  fig.  4. 

Description.  —  The  original  figure,  though  not  accompanied  by  a 
description,  is  sufficiently  accurate  to  enable  one  to  identify  the  species, 
and  the  name  will  therefore  have  to  be  retained  in  its  original  sense. 
In  the  Conrad  collection  from  Snow  Hill  are  eight  specimens  (six  left 
valves  and  two  right  valves)  labeled  by  Conrad,  in  accordance  with 
the  second  publication  cited,  "Trigonoarca  (Breviarca)  Carolinensis/' 
The  specimen  originally  figured  was  a  right  valve  and  if  accurately 
drawn  was  somewhat  larger  than  either  of  the  two  right  valves  in  the 
collection.  The  specimens  may  be  paratypes,  for  Conrad  probably 
had  them  before  him  when  he  described  the  species.  The  description 
here  given  is  based  upon  these  specimens.  The  collection  of  tho 
Academy  of  Natural  Sciences  of  Philadelphia  contains  eight  well- 
preserved  specimens  also  labeled  Breviarca  carolinensis  Conrad,  not 
marked  types,  but  which  are  probably  paratypes. 

Shell  subrhomboidal,  moderately  convex.  Umbonal  ridge  very 
broadly  rounded  and  not  clearly  defined.  The  beaks  protrude  slightly 
above  the  hinge  line,  are  incurved,  distant,  and  are  directed  neither 
forward  nor  backward;  they  are  situated  subcentrally  with  respect  to 
the  area  and  about  four-ninths  the  length  of  the  shell  from  the  anterior 
extremity.  The  dimensions  of  an  average  sized  left  valve  are:  Length 
18  mm.,  height  16.5  mm.,  convexity  5  mm.;  length  of  cardinal  area  10 
mm. 

Hinge  plate  long,  very  narrow  centrally,  becoming  broad  at  the  ex- 
tremities, due  to  the  arching  down  of  the  lower  margin;  teeth  numer- 
ous, crowded,  transverse  and  small  or  even  absent  centrally,  becoming 
oblique  to  nearly  horizontal  toward  the  extremities;  several  of  the  teeth 
on  the  broadest  portions  of  the  plate  are  slightly  sinuous. 
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Area  amphidetic,  moderately  broad,  straight  on  the  inner  margin, 
bounded  on  the  outer  margin  by  a  broadly  arched  carina,  and  minutely 
striated  at  right  angles  to  the  hinge  line. 

The  inner  margin  of  the  posterior  adductor  scar  is  bounded  by  a 
low,  narrow  carina  which  extends  apically  only  one  to  two  millimeters 
away  from  the  scar.  The  inner  surface  of  the  shell  is  nearly  smooth, 
though  faint  radiating  lines  appear  on  some  specimens. 

Dorsal  margin  broadly  arched ;  anterior  margin  broadly  and  regu- 
larly rounded;  ventral  margin  slightly  convex,  becoming  less  convex 
posteriorly;  posterior  margin  rather  sharply  rounded  below  at  the  ex- 
tremity, becoming  broadly  convex  and  inclined  forward  above. 

Surface  marked  by  fine  concentric  growth  lines  and  coarser  growth 
undulations,   and  by   numerous   very   faint   radiating  lines. 

Type.  —  The  holotype  is  probably  lost.  The  eight  specimens  in  the 
Conrad  collection  (U.  S.  N.  M.  cat.  Nos.  31913,  31914,  31971),  and 
eight  in  the  collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, all  from  Snow  Hill,  N.  C,  are  probably  paratypes. 

Occurrence  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  Greene  County  (785 ;  the  Conrad  collection,  IT.  S.  N.  M.  cat.  Nos. 
31913,  31914,  31971;  U.  S.  N.  M.  cat.  Nos.  7710,  7712,  and  7714;  Coll. 
A.  N.  S.  Phila). 

Striarca  suboyalis  n.  sp. 

Plate  20,  figures   6-8. 

1875.  Trigonarca  (Breviarca)  perovalis  Conrad,  Geol.  Survey 
North  Carolina  Kept,,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  3, 
PL  2,  fig.  3. 

1884.  Cucullaea  (Breviarca)  perovalis  Tryon,  Structural  and  Sys- 
tematic Conchology,  Mollusca,  vol.  3,  p.  257,  PI.  127,  fig.  82. 

Description.  —  The  following  is  Conrad's  description  of  this  species : 

"Shell  suboval,  compressed,  subequilateral,  thin  in  substance;  margins 
rounded;  base  mediately  truncated,  umbonal  slope  obtusely  rounded; 
two  or  three  minute  plications  near  the  beak  on  the  anterior  submar- 
gin;  inner  margin  entire."  The  shell  thus  described  and  also  figured 
by  Conrad  is  not  the  shell  figured  but  not  described,  under  the  same 
name  as  typical  of  the  "subgenus"  Breviarca  in  the  Academy  of  Natural 
Sciences,  Proceedings,  vol.  24,  p.  55,  PI.  2,  fig.  4,  1872.  The  specimen 
upon  which  Conrad's  description  was  based  is  probably  lost.  Since 
the  name  used  for  this  species  was  preoccupied  by  Conrad  himself  for 
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a  different  though  closely  related  species,  it  becomes  necessary  to  in- 
troduce a  new  name,  and  the  shell  now  before  me,  a  left  valve,  becomes 
the  type.  This  shell  is  in  the  Conrad  collection  from  Snow  Hill,  N.  C, 
and  was  labeled  "Tritionoarca  perovaUs  Conrad." 

U  broadly  subovate,  moderately  convex.  ITmbonal  ridge  lack- 
Beak  protruding  slightly  above  the  hinge  line,  incurved,  rather 
distant,  directed  neither  forward  nor  backward,  situated  about  midway 
of  the  area  and  about  two-fifths  the  length  of  the  shell  from  the  anterior 
extremity.  Dimensions:  Length  20  mm.,  height  15  mm.,  convexity  4.5 
mm. :  length  of  area  about  S  mm. 

Hinge  plate  relatively  short  (length  about  12  mm.),  very  narrow 
centrally,  becoming  broader  toward  the  extremities  where  the  lower 
margin  curves  downward.  Teeth  numerous  and  crowded,  those  centrally 
located  being  small  and  transverse,  while  the  larger  ones  on  the  broader 
portions  of  the  plate  become  progressively  more  oblique  away  from  the 
center. 

Area  small  and  narrow,  straight  on  the  inner  margin,  broadly  arched 
on  the  outer  margin,  and  minutely  striated  at  right  angles  to  the  hinge 
line. 

The  interior  of  the  shell  is  smooth  except  for  a  low,  narrow  carina 
bounding  the  inner  margin  of  the  posterior  adductor  scar. 

Dorsal  margin  very  broadly  arched;  anterior  margin  broadly  and 
regularly  rounded;  ventral  margin  nearly  straight  centrally  and  curv- 
ing upward  toward  the  extremities;  posterior  margin  more  sharply 
rounded  below  than  the  anterior  margin,  becoming  broadly  convex 
and   strongly   inclined   forward  above. 

Surface  marked  by  fine  concentric  growth  lines  and  by  very  faint, 
very  fine   radiating  lines  which   are  scarcely  discernible  except  on  the 
r  central  and  anterior  portions  of  the  shell. 

Type.  -The  Conrad  collection,  U.  S.  National  Museum  cat.  No. 
3191J5. 

irrence. —  Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  h'.>  ofj'/r a  ponder osa  zone)  :  Snow  Hill,  Greene  County 
(the  Conrad  collection). 

Striarca  congests   (Conrad) 

Plate  20,  figures  9-13. 

1$75.  T rirjonoarca  (ffieviarca)  congesva  Conrad,  Geol.  Survey  North 
Carolina  Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  3,  PI.  1, 
fig.  2. 
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1907.  Axinea  congest  a  Weller,  Geol.  Survey  New  Jersey  Paleontol- 
ogy, vol.  4,  pp.  418,  419,  PI.  35,  figs.  12-19. 

Description.  —  The  individuals  of  this  species  are  very  abundant  at 
Snow  Hill,  Greene  County,  N.  C.  In  the  Conrad  collection  from  that 
locality  are  six  specimens  including  five  left  valves  and  one  right  valve 
labeled  in  his  handwriting,  from  which  lot  the  specimens  figured  in 
this  paper  were  selected.  The  specimen  originally  figured  was  a  right 
valve,  but  judging  from  the  poorly-drawn  figure,  it  was  not  the  right 
valve  in  this  collection.  In  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  are   17  typical  specimens  not  marked  types. 

Shell  subcircular,  slightly  oblique,  moderately  convex,  with  a  slight  ■ 
suggestion  of  an  umbonal  ridge.  Beaks  protruding  a  little  above  the 
hinge  line,  incurved,  rather  distant,  directed  neither  forward  nor  back- 
ward, located  centrally  with  respect  to  the  area  and  slightly  in  ad- 
vance of  the  midlength  of  the  shell.  The  dimensions  of  an  average- 
sized  specimen,  a  right  valve  (PL  20,  fig.  13)  are:  Length  10.5  mm., 
height  9.5  mm.,  convexity  3.5  mm.,  length  of  area  about  6.5  mm. 

Hinge  plate  regularly  arched  on  the  lower  margin,  moderately  broad 
at  the  extremities  and  narrow  in  the  middle  where  the  upper  part  of 
the  plate  is  truncated  by  the  cardinal  area,  the  lower  margin  of 
which  is  straight.  Several  of  the  centrally  located  teeth  are  short  and 
transverse  to  the  hinge  line;  on  the  broader  portions  of  the  plate  the 
teeth  are  longer  and  away  from  the  center  become  progressively  more 
oblique  until  at  the  extremities  they  are  horizontal;  in  well  preserved 
specimens  the  teeth  are  seen  to  be  finely  striated  at  right  angles  to  the 
plane  of  the  hinge  plate. 

Area  amphidetic,  subtri angular,  straight  on  the  inner  margin,  bounded 
on  the  outer  margin  by  a  narrow,  low  carina  overhanging  inwardly; 
surface  minutely  striated  at  right  angles  to  the  hinge  line. 

Inner  surface  of  the  shell  smooth,  except  for  low,  narrow,  down-lap- 
ping carinas  bounding  the  lower  or  inner  margins  of  the  anterior  and  pos- 
terior adductor  scars. 

Anterior  and  ventral  margins  broadly  and  regularly  rounded ;  pos- 
terior margin  subtruncated  and  slightly  inclined  forward. 

Surface  of  shell  marked  by  fine  concentric  lines  of  growth  and  by 
coarser,  irregular  growth  undulations ;  also  by  fine,  faint,  radiating 
lines  which  are  scarcely  visible  macroscopically,  and  which  vary  in 
strength  of  development,  being  almost  absent  on  some  shells  and  on 
parts  of  others. 
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Type,  —  The  holotype  is  probably  lost.  Six  specimens  in  the  Conrad 
collection,  now  in  the  National  Museum,  and  17  specimens  in  the  col- 
lection oi  the  Academy  of  Natural  Sciences  of  Philadelphia,  are  prob- 
ably paratypes. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill.  Greene  County  (785,  5348;  the  Conrad  collection,  II.  S.  W.  M. 
cat.  Nos,  31916,  31017,  31072;  U.  S.  1ST.  M.  cat,  No.  7707;  coll.  A.  N. 
>..  Phila.)  ;  questionably  at  Auger  Hole  Landing,  Neuse  River  (5353)  ; 
one-half  mile  west  of  Seven  Springs,  Wayne  County  (casts)  (5352)  ; 
questionably  at  Corbits  Landing,  Black  River  (5360). 

Distribution  in  Xew  Jersey.  —  Magothy  formation  (ClifTwood  clay): 
ClifTwood  Point,  near  Matawan.  Woodbury  clay  {Exogyra  ponderosa 
zone)  :  Lorillard ;  near  Matawan.  Wenonah  sand  {Exogyra  ponderosa 
zone?):    Near  Marlboro. 

Range.  —  Probably  ranges  through  the  Exogyra  ponderosa  zone. 

Striarca  umbonata  (Conrad) 

Plate  20,  figures  14-20. 

lv7">.  T rinnnoarca  (Breviarca)  umbonata  Conrad,  Geol.  Survey 
North  Carolina  Rept.,  vol.  1  (by  W.  C.  Kerr),  p.  3,  PL  1, 
%•  8- 

Description: — In  the  Conrad  collection  from  Snow  Hill,  N.  C, 
is  one  left  valve,  probably  a  paratype,  labeled  in  his  handwriting 
*  Trigonowrca  (Breviarca)  umbonata"  In  the  collection  of  the  Academy 
of  Natural  Sciences  of  Philadelphia  are  three  well-preserved  specimens, 
two  right  valves,  and  one  left  valve,  from  Snow  Hill,  N.  C,  not  marked 
types,  one  of  which  is  figured  on  Plate  20,  figures  16,  16a. 

Shell  subtrigonal,  relatively  short,  strongly  convex.  Beaks  protruding 
prominently  above  the  hinge  line,  distant,  incurved,  directed  neither 
forward  nor  backward  and  situated  centrally  with  respect  to  the 
area  and  a  little  in  advance  of  the  middle  of  the  shell.  Umbonal  ridge 
prominent,  angular;  umbonal  slope  nearly  at  right  angles  to  the  plane 
separating  the  valves.  The  dimensions  of  the  specimen  shown  in  Plate 
20,  figure  16,  are:   Length  17  mm.,  height  13  mm.,  convexity  7  mm. 

ninge  plate  relatively  broad,  arched  on  lower  margin,  and  trun- 
cated  above  by  the  straight  lower  margin  of  the  area.  The  teeth  are 
numerous  and  crowded;  8  or  10  of  the  centrally  located  teeth  are  short 
and  transverse;  away  from  the  central  teeth  on  the  broader  parts  of 
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the  plate  the  teeth  become  longer  and  successively  more  oblique,  those 
at  the  extremities  being  nearly  horizontal. 

Cardinal  area  amphidetic  and  rather  broad;  ligament  amphidetic 
but  not  attached  over  the  entire  cardinal  area  as  shown  by  the  much 
smaller  lozenge-shaped  surface  minutely  striated  at  right  angles  to  the 
hinge  line;  in  other  words,  a  smooth  margin  exists  between  the  striated 
portion  and  the  outer  margin  of  the  area. 

The  interior  of  the  shell  is  marked  by  faint  radiating  lines ;  the  pos- 
terior adductor  scar  is  bounded  on  the  lower  or  inner  margin  by  a 
thin,  low  carina  that  extends  apically  away  from  the  scar,  and  though 
becoming  fainter,  is  traceable  nearly  to  the  beak.  A  similar  but  much 
fainter  carina  appears  on  the  lower  inner  margin  of  the  anterior  ad- 
ductor scar. 

Anterior  margin  broadly  and  regularly  rounded;  ventral  margin 
slightly  convex,  becoming  nearly  straight  posteriorly;  posterior  margin 
sharply  rounded  to  subangular  below  at  the  extremity,  becoming  nearly 
straight  and  inclined  forward  above,  meeting  the  hinge  line  at  an 
angle  of  125  to  130  degrees. 

Surface  marked  by  fine  concentric  lines  of  growth  and  by  a  few 
coarse  growth  undulations.  Some  of  the  larger  specimens  are  slightly 
waterworn  and  corroded  and  do  not  show  radiating  sculpture;  one 
young  individual  from  Blue  Banks  Landing  exhibits  very  fine,  very 
faint  radiating  lines,  and  one  of  the  large  specimens  in  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  is  beautifully 
though  faintly  sculptured  with  radiating  lines  (PI.  20,  fig.  16a). 

Type.  —  The  holotype  is  probably  lost.  One  specimen  in  the  Conrad 
collection  (U.  S.  N.  M.  cat  No.  31918)  and  three  specimens  in  the 
collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia  are  prob- 
ably paratypes. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member 
of  Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Snow  Hill,  Greene  County  (785,  5348;  the  Conrad  collection,  U.S.N  AI. 
cat.  No.  31918;  U.S.N.M.  cat.  No.  7700;  coll.  A.N.S.,  Phila.) ;  Blue 
Banks  Landing,  Tar  Kiver  (5347). 

Range.  —  Upper  part  of  Exogyra  ponderosa  zone. 

Striarca  poguei  n.  sp. 

Plate  21,  figures  1,  2. 

Description. — The  following  description  is  based  on  a  left  valve 
from  Auger  Hole  Landing,  Neuse  Kiver. 
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Shell  Bub  trigonal,  slightly  elongated,  moderately  convex.  Beak  pro- 
truding somewhat  above  the  hinge  line,  incurved,  directed  neither  for- 
ward nor  backward,  situated  centrally  with  respect  to  the  area,  and  about 
two-fifths  the  length  of  the  shell  from  the  anterior  extremity.  Umbonal 
ridge  oblique,  subangular,  rather  prominent,  and  somewhat  extended 
posteriorly.  Dimensions:  Length  15.5  mm.,  height  13  mm.,  convexity 
4   mm. 

Hinge  plate  considerably  waterworn,  but  is  relatively  short,  broadly 
arched  on  the  lower  margin,  and  wider  at  the  extremities  than  centrally; 
the  upper  part  of  the  plate  is  truncated  by  the  straight  lower  margin 
oi  the  area  ;  several  small  transverse  teeth  can  be  faintly  seen  on  the  nar- 
row central  portion  of  the  plate,  and  numerous  longer  oblique  teeth 
appear  on  the  broader  portions  of  the  plate. 

The  area  is  small  and  badly  worn  and  the  character  of  the  ligamental 
grooves  can  not  be  determined. 

The  inner  surface  is  not  well  uncovered,  but  appears  to  be  smooth 
with  the  exception  of  a  low,  narrow7  carina  bounding  the  inner  or  lower 
margin  of  the  posterior  adductor  scar. 

Anterior  margin  regularly  rounded;  ventral  margin  broadly  con- 
vex; the  lower  posterior  extremity  is  broken,  but  if  restored  would  be 
rather  sharply  subangular;  the  posterior  margin  above  becomes  nearly 
straight  and  is  strongly  inclined  forward,  meeting  the  hinge  line  at 
an  angle  of  about  140  degrees. 

Surface  apparently  smooth  with  the  exception  of  fine  concentric 
lines  of  growth. 

Remarks.  —  Compared  with  Striarca  umhonata  Conrad,  to  which  it 
appears  to  be  most  closely  related,  this  species  is  much  less  convex  and 
more  elongated,  the  hinge  plate  and  area  are  shorter,  the  area  is  much 
narrower,  and  the  shell  wrall  is  thinner. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31504. 
Xamed  in  honor  of  Dr.  J.  E.  Pogue,  who  accompanied  me  in  the  field 
during  the  greater  part  of  one  season. 

Occurrence.  —  Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Auger  Hole  Landing, 
Neuse  River,  X.  C.  (5353). 

Striarca  sampsonensis  n.  sp. 

Plate  21,  figures  3-5. 

Description.  —  The  description  is  based  on  two  imperfect  specimens, 
/>f    which    that    shown    in    Plate   21,   figures   4   and    5,    is   named    the 
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type.  Shell  subcircular  in  outline,  rather  strongly  convex.  Umbonal 
ridge  lacking,  but  the  shell  is  slightly  more  ventricose  along  the  line 
connecting  the  beak  and  the  lower  posterior  extremity.  Beaks  pro- 
jecting somewhat  above  the  hinge  line,  incurved,  approximate,  situated 
centrally  with  respect  to  the  area  and  subcentrally  with  respect  to  the 
length  of  the  shell.  Dimensions  of  the  type  specimen :  Length  17  mm., 
height  16  mm.,  convexity  about  7  mm. 

Hinge  plate  not  well  preserved,  but  is  arched  on  the  lower  margin  and 
is  set  with  numerous  teeth  which  are  transverse  to  the  hinge  line  cen- 
trally and  oblique  on  the  wide,  more  strongly  arched  portions  of  the 
plate. 

Area  amphidetic,  rather  broad,  and  marked  with  numerous  fine 
striations  transverse  to  the  hinge  line. 

The  margins  of  the  shell  form  a  subcircle. 

The  surface  is  nearly  smooth  with  the  exception  of  fine  concentric 
lines  of  growth  and  a  faint  suggestion  of  radiating  lines. 

Remarks.  —  The  generic  position  of  the  species  is  determined  by  the 
markings  on  the  cardinal  area,  which  are  the  characteristic  transverse 
striations  of  Striarca.     In  form  the  specimens  resemble  Glycymeris. 

The  species  is  related  to  Striarca  congesta  (Conrad),  but  is  much 
larger  and  more  ventricose,  the  angle  separating  the  antero-  and  pos- 
tero-dorsal  slopes  is  smaller,  there  is  practically  no  suggestion  of  an 
umbonal  ridge,  and  the  dorsal  margin  is  more  strongly  arched. 

Type.  —  Collection  of  the  U.  S.  National  Museum,  cat.  No.  31506. 
From  Black  Biver,  62y2  miles  above  Wilmington,  K  C.  (5361). 

Distribution. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Black  Biver,  N.  C,  at  an 
exposure  6214  miles  above  Wilmington  (5361),  and  at  an  exposure  64 
miles  above  Wilmington  (5359). 

Genus  ARC  A  (Linnaeus)  Lamarck 

A  discussion  of  this  genus  and  its  subdivisions  is  given  by  Dall  in  the 
Transactions  of  the  Wagner  Free  Institute  of  Science,  vol.  3,  Pt.  4, 
pp.  613-659,  1898. 

Area  (Barbatia)  lintea  (Conrad) 

Plate  21,  figures  6-10. 

1875.     Barbatia    (Polynema)    lintea   Conrad,    Geol.    Survey    North 
Carolina  Bept,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  4,  PI. 
1,  fig.  12. 
9 
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lvs4.  Area  (Polynema)  lintea  Tryon,  Structural  and  Systematic 
Conchology,  Mollusca,  vol.  3,  pp.  253,  254,  PL  127,  fig.  65. 

Description.  —  The  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  contains  one  left  valve  of  this  species  marked  "type," 
which  agrees  closely  with  the  original  figure  except  that  the  figure  ap- 
pears to  be  that  of  a  right  valve.  Probably  the  drawing  was  made 
directly  on  the  stone,  which  would  cause  its  reversal  on  the  plate.  In 
the  Conrad  collection  from  Snow  Hill,  N".  C,  now  at  the  National 
Museum,  is  one  typical  right  valve. 

Shell  elongate,  subtrapezoid  in  outline,  the  anterior  portion  of  the 
shell  forming  the  narrower  part  of  the  elongated  quadrilateral.  Beaks 
incurved,  approximate,  prosogyrate,  situated  about  one-third  the  length 
of  the  shell  from  the  anterior  extremity;  the  umbonal  portion  of  the 
shell  protrudes  slightly  above  the  hinge  line.  Umbonal  ridge  oblique, 
inflated,  and  broadly  rounded,  but  flattens  out  somewhat  posteriorly. 
Dimensions  of  the  type:  Length  27  mm.,  height  14  mm.,  convexity  5 
mm.  Dimensions  of  a  large  individual :  Length  not  determined,  height 
about  26  mm.,  convexity  8  mm. 

Hinge  plate  broadly  arched  on  the  lower  margin,  wider  toward  the 
posterior  extremity  than  anteriorly,  truncated  above  by  the  lower 
straight  margin  of  the  area;  numerous  teeth  beneath  the  umbonal  por- 
tion of  the  shell  are  short,  small,  and  nearly  transverse  to  the  hinge 
line;  both  in  front  and  behind  these  small  teeth  the  larger  teeth  on  the 
broader  portions  of  the  plate  become  successively  more  oblique  until 
at  the  extremities  they  are  quite  horizontal;  two  or  three  of  the  posterior 
teeth  are  relatively  long. 

The  area  is  amphidetic,  long  and  relatively  narrow,  the  chevron- 
shaped  ligamental  grooves  are  numerous  as  shown  on  the  adult  specimen 
represented  in  Plate  21,  figure  8.  On  the  younger  specimens,  of  which 
the  type  is  an  example,  the  apex  of  the  grooves  appears  to  be  a  little 
back  of  instead  of  immediately  beneath  the  beaks.  Lower  margin 
of  the  area  straight;  upper  margin  bounded  by  a  carina  which  poste- 
riorly  becomes   an    irregularly   serrated   keel. 

Anterior  margin  rather  sharply  rounded  below,  subtruncated  and  in- 
clined forward  above,  meeting  the  hinge  line  at  an  angle  of  130  degrees; 
ventral  margin  long,  slightly  concave;  posterior  margin  rather  sharply 
rounded  below  at  the  extremity,  becoming  nearly  straight  and  inclined 
forward  above,  meeting  the  hinge  line  at  an  angle  of  approximately 
130  degrees. 
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Surface  marked  by  numerous  closely  spaced  concentric  ridges,  and 
by  numerous  more  prominent,  fine,  unequal,  radiating  costae,  the  two 
systems  of  lines  giving  the  shell  a  somewhat  cancellated  appearance. 
The  interior  of  the  shell  exhibits  faint  radiating  lines. 

Remarks. — This  species  is  the  type  of  Polynema  which  Conrad1  made 
a  subgenus  of  Barbatia. 

Types.  —  The  holotype,  which  is  in  the  collection  of  the  Academy 
of  Natural  Sciences  of  Philadelphia,  is  from  Snow  Hill,  N".  C.  A 
right  valve  in  the  Conrad  collection  (U.  S.  N.  M.  cat.  Wo.  31919)  is 
probably  a  paratype. 

Occurrence  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collections,  U.  S.  W.  M.  cat.  Wo. 
31919;  coll.  AJ.S,  Phila.)  ;  Whiteley  Creek  Landing,  Neuse  River 
(4136). 

Questionable  occurrences  in  Georgia  and  Alabama.  —  A  closely  re- 
lated form,  differing  in  varietal  or  perhaps  in  specific  characters,  has 
been  collected  on  Chattahoochee  River  and  in  eastern  Alabama  at  the 
following  localities:  Tombigbee  sand  member  of  the  Eutaw  formation 
(lower  part  of  Exogyra  ponderosa  zone)  :  Blufftown,  Chattahoochee 
River,  Ga.  (5392)  ;  one-half  mile  south  of  Pittsview,  Russell  County, 
Ala.  (6808).  Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :   At  Florence,  Chattahoochee  River,  Ga.  (5395). 

Range. — The  range  is  questionably  from  the  lower  part  to  the 
upper  part  of  the  Exogyra  ponderosa  zone. 

Area  (Barbatia)  carolinensis  (Conrad) 

: 

Plate  22,  figures  1-6. 

1875.     Barbatia    (Plagiarca)     Carolinensis    Conrad,    Geol.    Survey 
Worth  Carolina  Kept.,  vol.  1    (by  W.   C.   Kerr),  App.  A, 
p.  4,  PI.  1,  fig.  11. 
1884.     Area   (Plagiarca)    Carolinensis  Tryon,   Structural  and   Sys- 
tematic Conchology,  Mollusca,  vol.  3,  p.  254,  PI.  127,  fig.  79. 
Description.  —  In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  is  one  left  valve  of  this  species  marked  "type"  (see  PI. 
22,  figs.  1,  2).     It  agrees  in  detail  with  the  original  figure  except  that 
it  appears  to  represent  a  right  valve.     The  original  drawing  was  prob- 
ably made  directly  on  the  stone,  which  caused  its  reversal  on  the  plate. 


iGeol.   Survey  North   Carolina  Rept.,  vol.   1    (by  W.  C.  Kerr),   App.  A,   p.   4,   1875. 
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In  the  Conrad  collection  from  Snow  Hill  is  one  specimen,  a  right  valve 
{V\.  22,  fig,  3)  labeled  in  his  handwriting  Plagiarca  carolinensis  Conrad; 
it  is  smaller  than  the  right  valve  originally  figured,  but  is  probably 
a  paratype;  the  shell  is  broken  and  the  beak  and  anterior  portion  of  the 
hinge  plate  are  missing.  The  type  is  more  convex  on  the  anterior 
half  of  the  ventral  margin  than  the  specimen  in  the  Conrad  collection. 

Shell  elongate,  trapezoidal,  moderately  convex.  Beaks  incurved, 
rather  distant,  prosogyrate,  and  situated  about  one-third  the  length 
of  the  shell  from  the  anterior  extremity;  the  umbonal  portion  of  the 
shell  projects  somewhat  above  the  hinge  line.  Umbonal  ridge  oblique, 
subangular  toward  the  beak,  flattening  out  somewhat  toward  the  pos- 
terior extremity  which  lies  below  the  midheight  of  the  shell.  Dimen- 
sions of  the  type  :  Length  34  mm.,  height  19  mm.,  convexity  8  mm. ;  poor- 
ly preserved  specimens  from  Whiteley  Creek  Landing,  Neuse  River, 
reach  42  mm.  or  more  in  length. 

Hinge  plate  long,  narrow,  and  nearly  straight,  but  broadening  slightly 
toward  the  extremities,  so  that  the  lower  margin  of  the  plate  presents 
a  very  broad  arch ;  the  teeth  are  small,  short,  and  transverse  to  the 
hinge  line  beneath  the  umbo,  and  are  longer  and  oblique  on  the 
wider  posterior  and  anterior  portions  of  the  plate.  Area  narrow,  liga- 
ment multivincular. 

Anterior  margin  rounded  below,  subtruncated  above,  meeting  the  hinge 
line  at  an  angle  a  little  greater  than  a  right  angle;  ventral  margin 
slightly  concave  centrally  with  a  rather  pronounced  convexity  pos- 
teriorly; posterior  margin  sharply  rounded  to  subangular  below,  be- 
coming nearly  straight  and  inclined  forward  above,  meeting  the  hinge 
line  at  an  angle  of  about  130  degrees. 

Surface  marked  by  numerous  prominent  narrow,  unequal  costae  with 
unequal  interspaces;  antero-dorsal  slope  tuberculated ;  on  some  specimens 
the  ribs  locally  tend  to  bifurcate  and  form  pairs.  Interior  of  shell 
smooth  except  for  faint  radiating  lines ;  the  adductor  scars  are  not  deeply 
impressed  and  are  unequal  in  size,  the  posterior  one  being  the  more  elon- 
gated. 

Remarks.  —  Specimens  obtained  at  localities  other  than  Snow  Hill 
are  poorly  preserved  ;  in  sculpture  they  agree  fairly  well  with  the  species 
here  described,  if  reasonable  allowance  be  made  for  individual  variation; 
most  of  the  specimens  seem  to  have  a  more  pronounced  umbonal  ridge 
than  the  type,  which,  however,  may  have  been  slightly  flattened  pos- 
teriorly by  crushing  while  the  animal  was  yet  alive,  as  suggested  by  the 
abnormal  thickening  of  the  ventral  margin. 
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Type.  —  Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   From  Snow  Hill,  1ST.  C. 

Occurrence  in  North  Carolina.  —  Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (type  at  A.  N".  S.,  Phila. ;  the  Conrad  collection, 
U.  S.  N".  M.  cat.  No.  31920)  ;  Whiteley  Creek  Landing,  Neuse  River 
(4136)  ;  Black  River  questionably  at  Mossy  Log  Landing  (5357),  at  an 
exposure  64  miles  above  Wilmington  (5359),  and  at  Kerrs  Cove  (5362). 

Range. — Upper  part   of  Exogyra  ponderosa  zone. 

Area  (Barbatia)  bladenensis  n.  sp. 

Plate  21,  figures  11,  12. 

Description. — The  description  is  based  on  a  lithified  mold  of  the 
interior  and  the  corresponding  mold  of  the  exterior  of  a  right  valve 
from  Walkers  Bluff,  Cape  Fear  River,  Bladen  County,  1ST.  C. 

Shell  elongate,  subtrapezoidal,  moderately  convex.  Beaks  incurved, 
approximate,  probably  prosogyrate  and  situated  about  two-fifths  the 
length  of  the  shell  from  the  anterior  extremity;  the  umbonal  portion 
of  the  shell  protrudes  somewhat  above  the  hinge  line.  Umbonal  ridge 
oblique  and  rather  sharply  subangular,  the  angularity  being  empha- 
sized by  a  depression  closely  paralleling  the  ridge  on  the  postero-dorsal 
slope.  Dimensions:  Length  20  mm.,  height  about  11  mm.,  convexity 
about  4.5  mm. 

Hinge  plate  long,  narrow,  nearly  straight ;  back  of  the  beak  are  seven 
or  eight  oblique  teeth  directed  downward  and  forward ;  traces  of  several 
small  teeth  transverse  to  the  hinge  line  can  be  seen  immediately  below 
the  umbonal  projection ;  the  anterior  teeth  are  destroyed  with  the  excep- 
tion of  the  one  farthest  forward,  which  is  oblique  and  directed  down- 
ward and  backward. 

The  interior  of  the  shell  as  shown  by  the  cast  is  nearly  smooth 
with  the  exception  of  very  faint  radiating  lines.  The  adductor  scars  are 
not  clearly  impressed,  but  the  posterior  one  appears  to  be  somewhat 
larger  than  the  anterior  one.* 

The  anterior  margin  forms  almost  a  right  angle  with  the  hinge 
line  above  and  is  regularly  rounded  below;  ventral  margin  long  and 
slightly  convex;  the  posterior  margin  forms  almost  a  right  angle 
with  the  ventral  margin,  becoming  irregularly  serrated,  but  nearly 
straight,  slightly  inclined  forward,  and  meeting  the  hinge  line  at  an 
angle  slightly  greater  than  a  right  angle. 
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Surface  marked  by  faint  concentric  lines  on  the  umbonal  portion, 
and  by  numerous  crowded,  unequal,  distinct  radiating  costae;  on  the 
postero-dorsal  slope  four  or  five  of  the  costae  are  somewhat  irregularly 
spaced  and  are  much  more  prominent  than  the  intermediate  costae; 
a  similar  tendency  is  manifested  on  the  antero-dorsal  slope.  On  the 
main  part  of  the  shell  below  the  beak  the  costae  tend  to  alternate  in 
size. 

Tupc— Collection  of  the  F.  S.  National  Museum,  cat,  No.  31508. 
From  Walkers  Bluff,  Cape  Fear  River,  N.  C.   (4145). 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder  osa,  zone)  : 
Walkers  Bluff,  Cape  Fear  River,  Bladen  County  (4145)  ;  Black  River, 
Sampson  County,  at  an  exposure  near  Ivanhoe  about  56%  miles  above 
Wilmington  (5364),  and  at  Mossy  Log  Landing  (5357)  ;  Auger  Hole 
Landing,  Neuse  River  (5353).  At  the  second  and  third  localities 
the  fossils  occur  as  poorly  preserved  casts. 

Base  of  Peedee  formation  (lower  part  of  Exogyra  costata  zone)  : 
Donohue  Creek  Landing,  Cape  Fear  River   (5369 A). 

Range, — Upper  part  of  Exogyra  ponder osa  zone  and  base  of  Exo- 
gyra costata  zone. 

Unidentified  specimens  of  Area 

Poorly  preserved  specimens,  chiefly  casts,  which  appear  to  belong 
to  this  genus,  have  been  found  in  the  Carolinas  as  follows: 

Upper  part  of  Black  Creek  formation  (upper  part  of  Exogyra  pon- 
der osa  zone)  :  Blue  Banks  Landing,  Tar  River,  1ST.  C.  (5347)  ;  JSTeuse 
River,  N.  C,  at  Auger  Hole  Landing  (5353),  at  an  exposure  72  miles 
above  Xew  Bern  (4138),  and  at  Whiteley  Creek  Landing  (5354); 
Black  River,  N.  C,  at  Bryant  Newkirk's  marl  hole  (5358),  and  at  Hatch- 
ers Reaches  (5365);  Cape  Fear  River,  N.  C,  at  Walkers  Bluff  (4145 
and  5368);  Hodge's  old  mill  site,  Marion  County,  S.  C.   (5372). 

Peedee  formation  (Exogyra  costata  zone)  :  Cape  Fear  River  at 
Donohue  Creek  Landing  (5369A)  ;  at  Robinsons  Landing  (3356), 
and  at  Magnolia  Landing  (4151)  ;  French  Brothers'  quarry,  Rocky 
Point,  Pender  County,  N.  C.   (778). 

Superfamily  PTERIACEA 

Family  PINNIDAE 

Genus  PINNA  Linnaeus 

Plate  22,  figures  7,  8. 

Casts  of  shells  belonging  to  the  genus  Pinna  but  specifically  indetermin- 
able have  been   found   at  the  following  localities  in  North  Carolina: 
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Snow  Hill  calcareous  member  of  Black  Creek  formation  (upper  part 
of  Exogyra  ponder osa  zone)  :  At  an  exposure  on  Neuse  River,  one 
mile  above  Seven  Springs,  Wayne  County  (4163),  and  at  Bryant 
IsTewkirk's  marl  hole,  Black  River  (5358).  Upper  part  of  Peedee 
formation  (upper  part  of  Exogyra  costata  zone)  :  At  French  Brothers' 
quarry,  Rocky  Point,  Pender  County   (778). 

Family  PEDALIONIDAE 
Genus  GERVILLIOPSIS  Whitfield 

1885.  Gervilliopsis  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  73  (Geol.  Survey  JSTew  Jersey,  Paleontology,  vol.  1, 
p.  73,  1886).       Type  Gervillia  ensiformis  Conrad. 

Geryilliopsis  emmonsi  n.  sp. 

Plate  22,  figures  9-14. 

Description. — The  description  is  based  on  several  imperfect  speci- 
mens from  Auger  Hole  Landing,  Neuse  River,  supplemented  by  sev- 
eral equally  imperfect  specimens  from  Blue  Banks  Landing,  Tar 
River. 

Shell  greatly  elongated,  moderately  'convex  anteriorly,  becoming 
compressed  posteriorly;  shell  wall  relatively  thick  and  composed  of 
numerous  concentric  layers  which  readily  scale  off.  Beak  situated 
at  the  upper  anterior  extremity  of  the  shell;  extending  back  from  the 
beak  dorsally  for  perhaps  one-quarter  or  one-third  the  length  of  the 
shell  is  a  narrow  flattened  area  or  wing  which  viewed  laterally  re- 
sembles an  upward  protruding  keel,  highest  near  the  posterior  ex- 
tremity of  the  hinge;  the  inner  surface  of  this  projection  is  the 
cardinal  area. 

The  hinge  plate  is  broad  posteriorly,  but  becomes  very  narrow  an- 
teriorly; the  broad  posterior  portion  is  set  with  several  distinctly 
developed  oblique  teeth  or  corrugations  which  incline  downward  and 
backward.  On  the  right  valve  a  long  tooth-like  ridge  parallels  the 
lower  margin  of  the  hinge  from  the  extremity  anteriorly  for  about  one- 
half  the  hinge  length;  the  narrow  anterior  portion  of  the  plate  is  set 
with  short  oblique  teeth.  The  cardinal  area  which  inclines  away  from 
the  hinge  plate  at  an  angle  of  approximately  40  degrees  is  broadest 
in  front  and  becomes  narrow  posteriorly;  it  carries  four  ligamental 
pits;  the  anterior  pit  is  narrow  and  somewhat  oblique,  inclining  down- 
ward and  backward;  the  other  three  pits  are  broader,  are  about  equal 
in  width,  are  spaced  successively  wider  from  the  front  to  the  rear  and 
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are  slightly  oblique:  the  interspaces  between  the  pits  are  marked  by  cor- 
rugations more  oblique  than  the  pits,  each  of  which  is  the  upward  ex- 
tension or  reflection  of  one  of  the  corrugations  on  the  hinge  plate. 
When  the  two  valves  are  in  place  the  inclined  areas  form  a  trough- 
like depression  in  the  antero-dorsal  portion  of  the  shell. 

The  inner  surface  is  smooth  and  pearly;  a  small,  strongly  impressed 
muscle  scar  is  present  on  the  upper  inner  surface  a  few  millimeters 
back  of  the  anterior  extremity;  in  front  of  this  scar  are  numerous 
small  pits  arranged  in  a  band  extending  obliquely  downward  on  the 
inner  anterior  surface.  A  rather  faintly  developed,  irregular, 
elongated  muscle  scar  extends  obliquely  downward  and  forward  below 
the  posterior  hinge  extremity;  the  main  adductor  scar  as  seen  on  one 
poorly  preserved  specimen  is  large  and  suboval,  is  situated  above  the 
midheight,  and  seems  to  be  entirely  posterior  to  the  hinge  extremity. 

The  anterior  portion  of  the  shell  is  rather  bluntly  truncated  and 
is  strongly  gapping,  these  characters  being  produced  by  the  byssal 
notches  which  are  nearly  semi-cylindrical  in  shape  (broadly  U-shaped 
in  cross-section)  about  equally  impressed  on  the  two  valves.  The  pos- 
tero-dorsal  margin  back  of  the  hinge  is  nearly  straight ;  the  ventral  mar- 
gin is  broadly  convex  anteriorly,  becoming  nearly  straight  posteriorly; 
the  posterior  extremity,  though  not  perfectly  preserved,  is  rather  blunt- 
ly rounded,  as  shown  by  the  growth  lines. 

Surface  smooth  with  the  exception  of  fine  concentric  growth  lines 
and  lamellae. 

Remarks, — This  species  differs  from  Gervilliopsis  ensifcrmis  (Con- 
rad; in  its  greater  convexity,  in  the  shape  of  the  byssal  notch,  which 
in  cross-section  is  broadly  U-shaped  instead  of  V-shaped,  and  in  the 
more  posterior  position  of  the  main  adductor  scar.  The  species  ap- 
pears to  be  closely  allied  to  Gervilliopsis  minima  Whitfield1,  the  specific 
characters  of  which  were  based  on  a  cast  not  well  enough  preserved 
to  permit  of  certain  identification. 

Cotypes. — Collection  of  the  U.  S.  National  Museum,  cat.  JNTos.  31514- 
31518.  From  Auger  Hole  Landing,  Neuse  River,  INT.  C.  (5353). 
Named  in  honor  of  Prof.  Ebenezer  Emmons,  former  State  Geologist 
of  North  Carolina. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Anger  Hole  Landing,  Neuse  River  (5353);  Snow  Hill,  Greene  County 

:U.   S.    Geol.   Survey  Mon,   vol.   9,   p.    74,   PI.   15,    fig.   7,    1885. 
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(the  Conrad  collection,  U.S.N.M.  cat.  No.  31973)  ;  Blue  Banks  Land- 
ing, Tar  River  (5347). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Genus  PEDALION  Solander 

1770.     Pedalion  Solander    (in  Hudlesford)    Index  to   Lister's   Con- 
chology,  p.  23. 
?  1788.     Melina  Retzius,  Dissertation   (in  Philipsson),  p.  22. 
1898.     Melina  Ball,  Wagner  Free  Inst.  Sci.  Trans.,  vol.  3,   pt.  4, 
pp.  665-667.       (Contains  a  list  of  the  synonyms  of  Melina 
with  references.) 
1913.     Pedalion  Dall,  Proc.  Mai.  Soc.  London,  1912-1913,  vol.   10, 

p.  255. 
In  the  last  paper  Doctor  Dall  says :  "I  may  add  that  the  sole 
instance  in  which  in  his  binomial  index  Hudlesford  introduces  a  name 
not  previously  in  use  by  Linnaeus  is  on  page  23,  where  he  identifies 
Ostrea  ephippium  Linnaeus  with  the  genus  Pedalion  Solander,  which, 
if  accepted,  would  preoccupy  the  later  name  Melina  of  Retzius  (in 
Philipsson),  1778." 

Pedalion  williardi  n.  sp. 

Plate  23,  figures  1-3 ;  Plate  24,  figures  1,  2 ; 
Plate  25,  figure  3. 

Description. — Large  numbers  of  imperfect  casts  and  shells  of  this 
species  occur  in  the  exposure  at  Whiteley  Creek  Landing,  J^euse  River, 
N.  C.  The  description  is  based  on  several  of  the  more  perfect  speci- 
mens which  taken  together  show  the  generic  and  specific  characters. 

Shell  subrectangular,  height  greater  than  length,  moderately  ven- 
tricose  anteriorly,  flattening  out  to  an  axe-  or  wedge-like  edge  pos- 
teriorly; shell  wall  thick  and  massive  anteriorly,  becoming  thin  pos- 
teriorly, composed  of  numerous  concentric  layers.  The  front  of  the 
shell  is  deeply  excavated.  Beak  situated  at  the  upper  anterior  ex- 
tremity of  the  shell.  Approximate  dimensions  of  the  cast  illustrated  in 
Plate  25,  figure  3:  Length  80  mm.,  height  (ventral  margin  to  top  of 
hinge)   112  mm.,  thickness  42  mm. 

Hinge  edentulus.  Area  broad  and  set  with  numerous  ligamental 
grooves  arranged  transverse  to  the  hinge  line,  each  about  1  mm.  wide 
and  spaced  about  2.5  mm.  apart;  the  grooves  are  not  exactly  vertical, 
but  bend  forward  slightly;  the  spaces  between  the  grooves  are  de- 
pressed longitudinally  into  broad,  shallow  troughs  which  are  crossed 
by  numerous  rather  coarse  growth  lines. 
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The   interior   of   the   shell   appears   to   be   smooth;      on   some   of   the 

9ts  B  rather  large  adductor  scar  appears  a  little  below  the  mid- 
height  and  back  of  the  midlengtli  of  the  shell. 

Dorsal  margin  straight;  anterior  margin  broadly  concave;  ventral 
margin  regularly  ronnded;  posterior  margin  broadly  and  regularly 
rounded. 

Surface  smooth  with  the  exception  of  fine  concentric  lines  of  growth 
and  gentle  growth  undulations. 

Ootypes. — Collection  of  the  U.  S.  National  Museum,  cat.  Nos. 
31520-31524.  Named  in  honor  of  Mr.  Thomas  E.  Williard,  who  has 
given  long  and  efficient  service  in  the  preparation  and  arrangement 
of  the  collections  of  the  United  States  Geological  Survey. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Whiteley  Creek  Land- 
ing, Xeuse  River,  X.  C.   (4136  and  5354). 

Pedalion  holmes!  n.  sp. 

Plate  26,  figures  1-3. 

Description. — Shell  subquadrate,  moderately  compressed,  shell  wall 
moderately  thick  and  composed  of  concentric  layers;  beak  situated 
at  the  upper  anterior  extremity.  In  general  the  shell  resembles  a 
broad  wedge,  the  thicker  portion  being  in  front  and  the  blade  or  edge 
being  the  posterior  end  of  the  shell.  Dimensions  of  the  type  (PI.  26, 
fig.  1 )  :  Length  about  80  mm.,  height  (ventral  margin  to  top  of  hinge 
line)   about  75  mm.,  thickness  30+  mm. 

Hinge  plate  not  uncovered  in  the  type.  In  a  lithified  mold  probably 
belonging  to  this  species  (PI.  26,  fig.  3),  the  area  is  rather  narrow 
and  is  furrowed  with  ligamental  grooves  transverse  to  the  hinge  line, 
which  are  IV2  to  2  mm.  wide  and  spaced  at  intervals  of  3  to  3%  mm. 

Dorsal  margin  not  well  preserved,  but  probably  nearly  straight; 
the  anterior  surface  is  broadly  concave;  ventral  margin  regularly 
rounded,  posterior  margin  broadly  and  regularly  rounded. 

Surface  of  shell  smooth  with  the  exception  of  concentric  growth 
lines. 

Remarks. — Compared  with  Pedalion  williardi,  this  species  is  more 
compressed,  the  front  of  the  shell  is  less  deeply  excavated,  the  form 
is  more  nearly  quadrate,  and  the  ligamental  grooves  are  wider. 

Type. — Collection  of  the  IT.  S.  National  Museum,  cat.  No.  31526. 
From  Worth's  ice  factory  well  at  Wilmington  (8283).    Named  in  honor 
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of  the  late  Prof.  J.  A.  Holmes,  former  State  Geologist,  through  whom 
the  specimen  was  obtained. 

Distribution  in  North  Carolina. — Upper  part  of  Peedee  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Worth's  ice  factory  well 
at  Wilmington  at  a  depth  of  52  feet  (29  feet  below  sea  level)  (8288) ; 
Northeast  Cape  Fear  River,  along  the  west  side  of  Hilton  Park,  Wil- 
mington (4143)  ;  from  the  bottom  of  a  phosphate  quarry  at  Cattle 
Hayne,  New  Hanover  County   (780). 

Range. — Upper  part  of  Exogyra  costata  zone. 

Pedalion  sp. 

Plate  25,  figures  1,  2. 

At  an  exposure  of  the  Black  Creek  formation  on  Neuse  River,  77 
miles  above  New  Bern,  left  bank,  in  Wayne  County,  N.  C.  (5351), 
numerous  specimens  of  Pedalion  are  found  poorly  preserved  as  mar- 
casite  replacements;  the  surfaces  have  been  badly  corroded  by  the 
decomposition  of  the  marcasite.  The  specimens  are  similar  to  and 
are  closely  related  to  Pedalion  williardi,  but  the  front  of  the  shell 
appears  to  be  more  profoundly  impressed  and  the  shell  is  somewhat 
more  strongly  ventricose. 

Genus  INOCERAMUS  Sowerby 

1819.  Inoceramus  Parkinson,  Trans.  Geol.  Soc.  London,  Ser.  1, 
vol.  5,  p.  55,  1819.  (Sowerby's  authorship  implied  in 
context.). 

1822.  Inoceramus  Sowerby,  Trans.  Linn.  Soc.  London,  vol.  13, 
p.  455,  1822. 

Type. — Inoceramus  cuvieri  Sowerby. 

The  following  is  a  brief  history  of  the  origin  of  the  generic  name 
Inoceramus : 

On  November  1,  IS  14,  James  Sowerby  read  a  paper  before  the 
Linnean  Society  of  London  entitled  "On  a  fossil  shell  of  fibrous 
structure,  the  fragments  of  which  occur  in  the  chalk  strata  and  in 
the  flints  accompanying  it,"  in  which  he  described  the  genus  Inocera- 
mus, and  in  which  he  named  the  species  I.  cuvieri,  on  which  he  based 
the  genus.  This  paper  was  apparently  not  published  until  1822, 
when  Volume  XIII,  part  II,  of  the  Transactions  of  the  Society  was 
issued  (pp.  453-458). 

On  January  16  and  February  20,  1818,  James  Parkinson  read  a 
paper   before    the    Geological    Society    of    London    entitled    "Remarks 
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on  the  fossils  collected  by  Mr.  Phillips  near  Dover  and  Folkstone," 
and  this  paper  was  published  in  the  fifth  volume  of  the  Transactions 
of  that   Society,  which  was  issued  in   IS  10. 

In  Parkinson's  paper  the  genus  Inoceramus  and  the  species  I.  la- 
marcki  are  described  (p.  55 ),  and  the  species  is  figured  on  Plate  1, 
figure  3.       The  following  is  quoted: 

"An  interesting  specimen  of  an  undescribed  species  of  Inoceramus  was 
found  in  this  stratum  (PI.  1,  fig.  3.).  It  is  filled  by  and  partly  imbedded 
in  flint;  sufficient,  however,  is  visible  to  allow  of  its  being  thus  char- 
acterized. 

Inoceramus 

Gen.  Char.  A  free  unequal-valved,  inequilateral,  eared  bivalve.  Hinge, 
containing  an  internal  ligament  and  formed  of  alternate  ridges  and 
furrows,  across  the   lower   margin   of  the   eared  part. 

Inoceramus  LamarcJcii. 

Spec.  Char.  The  valves  roundish,  slightly  indented  longitudinally,  and 
having  strong  round  transverse  ribs,  with  interposed  straiae. 

Mr.  Sowerby  having  as  a  tribute  of  respect  distinguished  the  larger 
species  of  this  genus  as  Inoceramus  Cuvieri,  a  grateful  consideration  of 
the  advantages  yielded  by  the  classification  of  Lamarck  has  led  to  the  as- 
sumption of  his  name  for  the  designation  of  the  present  species." 

From  this  quotation  it  is  clear  that  Parkinson  knew  that  Sowerby 
had  originated  the  name  Inoceramus,  but  he  did  not  quote  Sowerby's 
generic  description,  and  from  what  follows  it  is  evident  that  the 
description  is  his  (Parkinson's)  own,  and  is  based  on  different  ma- 
terial from  that  on  which  Sowerby's  genus  and  species  are  based. 

That  Parkinson  regarded  Sowerby  as  the  author  of  Inoceramus  is 
further  shown  by  the  following  quotations  from  Parkinson's  "An  in- 
troduction to  the  study  of  fossil  organic  remains,"  third  edition,  a 
text  book  without  date,  which,  however,  as  shown  by  references  in 
the  text,  was  issued  subsequent  to  1823. 

On  page  201  he  says:  "We  are  indebted  to  the  scientific  and  suc- 
cessful inquiries  of  Mr.  Sowerby  for  the  formation  of  the  following 
genera  *     *     *     *." 

Among  the  genera  which  he  enumerates  is  Inoceramus,  which  he 
briefly  describes  on  page  202  and  figures  in  Plate  VIII,  figure  23, 
but  in  a  footnote  he  says:  "I  have  placed  this  shell  among  those, 
for  the  name  and  description  of  which,  I  believe,  we  are  indebted  to 
Mr.  Sowerby,  although  I  have  not  yet  been  able  to  ascertain  in  what 
work  his  account  of  the  genus  is  to  be  found." 
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Sowerby's  description  of  Inoceramus  (Trans.  Linn.  Soc,  Vol.  XIII, 
pt.  2,  p.  455,  1822)  is  as  follows:  "An  irregular  gibbous  beaked  bi- 
valve shell,  of  fibrous  structure.  Hinge  forming  a  long  furrow,  trans- 
verse to  the  beak,  lateral,  linear,  divided  by  numerous  sulci  across  it. 
Cartilage  partly  external,  partly  internal.  No  visible  muscular  im- 
pression." 

On  page  457  lie  says:  "That  species  of  this  genus  of  which  I  have 
chiefly  spoken  I  would  distinguish  by  the  specific  name  Cuvieri,  in 
honor  of  the  extensive  abilities  of  the  discerning  Cuvier." 

On  Plate  XXV  are  given  one  figure  of  a  very  large  individual  and 
two  figures  of  a  small  individual  of  the  species  I.  cuvieri. 

According  to  Article  21  of  the  International  Code  of  Zoological 
Nomenclature,  "The  author  of  a  scientific  name  is  that  person  who 
first  publishes  the  name  in  connection  with  an  indication,  a  definition, 
or  a  description,  unless  it  is  clear  that  some  other  person  is  responsible 
for  said  name  and  its  indication,  definition  or  description." 

In  the  present  case  it  is  clear  that  Sowerby  is  responsible  for  the 
name  Inoceramus,  and  it  is  also  clear  that  he  had  in  his  original 
manuscript  indicated,  defined,  or  described  the  genus  in  such  a  manner 
that  Parkinson  was  able  to  identify  his  material  with  it. 

The  representatives  of  this  genus  are  generally  in  a  poor  state  of 
preservation,  due  in  part  to  the  thinness  and  in  part  to  the  structure 
of  the  shell,  the  outer  layer  of  which  is  prismatic  and  easily  shattered. 
Those  species  which  present  striking  peculiarities  of  form  or  sculp- 
ture are  easily  differentiated,  while  those  depending  on  minor  differ- 
ences in  these  characters  are  separable  with  great  difficulty.  In  many 
cases  the  specimens  have  been  deformed  by  compression  in  the  direc- 
tion of  one  or  the  other  of  the  dimensions,  rendering  the  determina- 
tion of  their  true  form  extremely  difficult.  Much  confusion  has  arisen 
as  the  result  of  attempts  to  classify  the  poor  materials  available,  and 
only  a  thorough  monographic  study  of  the  genus  will  satisfactorily 
establish  the  nomenclature  of  the  several  species. 

The  genus  was  first  recognized  in  the  United  States  by  Morton,  who 
described  two  species,  Inoceramus  barabini  and  Inoceramus  alveatus 
from  Greene  County,  Ala.  Subsequently  about  two  dozen  species 
have  been  recorded  from  the  Atlantic  and  Gulf  Coastal  Plain,  some 
of  which  are  certainly  synonyms. 

Morton1  figures  two  specimens  to  illustrate  the  species  Inoceramus 
barabini;  both  figures  are  poor  and  the  specimens  were  evidently  im- 


^orton,    S.  G.,    Svnop.    Organ.   Rem.    Cret.    Group   United  States,   Phila.,   p.    62,   PI.    13, 
fig.    11,   PI.    17,   fig.  "3,    1834. 
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perfect.  If  the  figures  are  at  all  trustworthy  they  represent  two 
distinct  species.  The  first  specimen  figured  (his  PL  13,  fig.  11),  which 
must  be  considered  the  type,  is  only  slightly  oblique  and  is  su!b circular 
in  outline;  the  second  specimen  is  strongly  oblique  and  probably 
elongated.  More  accurate  figures  of  the  two  specimens  are  given 
by  Meek1. 

The  few  imperfect  specimens  from  North  Carolina  are  probably 
separable  into  at  least  three  species.  Because  of  the  poor  condition 
of  the  material  and  the  general  confusion  in  regard  to  the  subdivision 
of  the  genus  I  have  thought  it  best  to  point  out  the  apparent  specific 
differences  in  the  North  Carolina  specimens  without  attempting  to 
refer  them  to  described  species. 

Unidentified  specimens  of  Inoceramus 

Several  specimens  of  the  kind  shown  in  Plate  27,  figures  3  and  4, 
were  obtained  from  the  upper  part  of  the  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  at  Blue  Banks  Landing,  Tar 
River  (4144,  5347),  which  present  the  following  characters:  Moder- 
ately convex  anteriorly,  becoming  compressed  posteriorly,  somewhat 
elongated  or  subelliptical  in  outline;  beak  protrudes  very  slightly 
above  the  hinge  line  and  is  situated  near  the  anterior  extremity  of 
the  hinge.  Surface  marked  by  concentric  growth  undulations  con- 
sisting of  rather  sharp  crested  ridges  spaced  about  2  mm.  apart  near 
the  beak  and  becoming  increasingly  wider  to  an  observed  maximum 
of  7  mm.,  and  separated  by  shallow  depressions;  surface  also  marked 
by  numerous  fine  lines  of  growth  numbering  four  to  six  between  the 
larger  ridges.  These  specimens  appear  to  be  very  similar  to  the 
first  figure  given  by  Morton  to  illustrate  Inoceramus  barabini  (see  his 
Synop.  Organ.  Rem.  Cret.  Group  United  States,  PI.  13,  fig.  11).  They 
appear  to  be  less  elongated  and  less  oblique  than  the  second  specimen 
illustrated  by  the  same  author  on  Plate  17,  figure  3.  These  North 
Carolina  specimens  may  belong  to  the  same  species  as  those  illustrated 
by  Whitfield*  under  the  name  Inoceramus  sagensis  Owen,  and  by  Wel- 
ler*  under  the  name  Inoceramus  proximus  Tuomey,  with  the  possible 
exception  of  figure  5  of  Weller.  These  specimens  differ  from  Ino- 
ceramus sagensis  Owen  in  the  presence  of  numerous  concentric  growth 
lines.  Among  the  collections  are  numerous  specimens  of  Inoceramus 
from  Plymouth  Bluff,  Tombigbee  River,  Miss.,  probably  the  locality 
from  which  Tuomey  obtained  his  specimens,  and  from  these  it  would 


*U.   B.  Qeot   and  Qeog.  Survey  Terr.,  vol.  9,  p.  50,  figH.  1-4,   1876. 

aU.  S.  Gcol.  Survey  Mon.,  vol.  9,  PI.  14,  fig.  15,  and  PI.   15,  figs.  1  and  2,  1885. 

■OeoL   Survey  New  Jersey,  Paleontology,  vol.  4,   PI.  40,  figs.  1-5,   1907. 
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appear  that  the  shells  referred  by  Weller  to  Inoceramus  proximus 
Tuomey  have  the  undulations  spaced  more  widely  than  have  the  Ply- 
mouth Bluff  specimens  which  best  fit  Tuomey's  description. 

Other  specimens  from  Blue  Banks  Landing  (5347)  seem  to  belong 
to  a  somewhat  different  group  of  the  genus  (see  PL  27,  fig.  2).  These 
are  more  elongated,  more  ventricose,  the  umbonal  portion  of  the  shell 
protrudes  more  prominently  above  the  hinge  line,  the  anterior  portion 
of  the  shell  is  more  inflated,  and  the  undulations  are  more  irregular 
and  much  less  distinctly  developed,  particularly  towards  the  ventral 
and  posterior  portions  of  the  shell  where  they  become  obscure.  A 
similar  young  individual  was  found  at  Snow  Hill,  Greene  County 
(5348). 

Another  form  of  the  genus  from  the  Peedee  formation  (Exogyra 
costata  zone),  obtained  on  Northeast  Cape  Fear  River  near  Krooms 
Bridge,  Pender  County,  N.  C.  (PL  27,  fig.  1),  is  similar  in  form  to 
the  one  last  described,  but  differs  in  the  more  distinct  and  more  regu- 
lar development  of  the  concentric  undulations.  Specimens  similar 
to  this  one  have  also  been  found  in  the  same  formation  at  an  exposure 
on  Northeast  Cape  Fear  River,  58%  miles  above  Wilmington  (4149) 
and  at  Magnolia  Landing,  Cape  Fear  River  (4151). 

Family  PTERIIDAE 
Genus  PTERIA  Scopoli 

Pteria  petrosa  (Conrad)  ? 

Plate  27,  figures  5,  6. 

1853.  Avicula  petrosa  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour,,  2d  ser., 
vol.  274,  PL  24,  fig.  15. 

IS 64.  Pteria  petrosa  Meek,  Check  List  Invert.  Fossils  North  Amer- 
ica, Cret.  and  Jur.  Smithsonian  Misc.  Colls.,  vol.  7,  No. 
177,  p.  9. 

1885.  Pteria  petrosa  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  68,  PL  14,  fig.  10.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  68,  PL  14,.  fig.  10,  1886.) 

1907.     Pteria   petrosa   Weller,   Geol.    Survey   New   Jersey,    Paleon- 
tology, vol.  4,  p.  429,  PL  42,  figs.  1  and  2. 
?  1916.     Pteria  petrosa  Gardner,  Md.  Geol.  Survey,  Upper  Cretaceous 
(2  vols.),  p.  548,  PL  21,  fig.  10. 

Description. — The  following  description  is  based  on  a  single  im- 
perfect left  valve  from  Snow  Hill: 

Shell  subtrigonal,  very  oblique,  moderately  convex  (convexity  about 
5  mm.),  length  not  determined;  beak  small,  slightly  incurved,  directed 
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forward  and  situated  3.5  mm.  back  of  the  anterior  extremity;  the 
umbona]  portion  of  the  shell  projects  slightly  above  the  hinge  line; 
from  the  beak  the  body  of  the  shell  expands  and  broadens  obliquely 
backward  and  downward ;  in  front  of  this  inflated  portion  and  sep- 
arated therefrom  by  an  ill-defined  sulcus,  is  a  small  wing-like,  triangu- 
lar extension,  bounded  above  by  the  relatively  short  antero-dorsal  mar- 
gin and  in  front  by  the  anterior  margin  of  the  shell;  back  of  the  um- 
bonal  inflation  is  a  long,  flattened,  triangular,  wing-like  area  bounded 
above  by  the  postero-dorsal  margin  of  the  shell. 

Hinge  broad  and  heavy,  edentulus,  length  about  15  mm.;  a  broad, 
-hallow,  ligament al  pit  extends  obliquely  downward  and  backward 
just  back  of  the  beak;  just  in  front  of  the  broad  pit  and  paralleling 
its  front  edge  is  a  narrow  shallow  groove. 

Inner  surface  smooth;  adductor  scar  not  present  on  the  portion 
preserved. 

Antero-dorsal  margin  inclined  and  forming  an  angle  of  about  150 
degrees  with  the  nearly  straight  postero-dorsal  margin;  anterior  mar- 
gin nearly  straight,  inclined  downward  and  backward,  and  meeting 
the  antero-dorsal  margin  above  at  an  angle  of  about  85  degrees ;  ventral 
and  posterior  margins  not  preserved.  Outer  surface  of  shell  smooth 
except  for  faint  concentric  lines  of  growth. 

Remarks. — This  species  resembles  Pteria  linguiformis  Meek  from 
the  Pierre  shale  of  the  Western  Interior,  but,  although  the  two  species 
have  been  regarded  as  identical  by  some  authors,  I  doubt  if  their 
identity  can  be  established  with  the  poor  material  available  for  com- 
parison. 

Type. — The  type  of  Pteria  petrosa  (Conrad),  to  which  this  speci- 
men is  questionably  referred,  is  apparently  not  in  the  collection  of 
the  Academy  of  Natural  Sciences  at  Philadelphia  and  is  probably  lost. 
It  was  a  cast  and  according  to  the  author  was  found  along  the  Chesa- 
peake and  Delaware  Canal. 

Occurrence  in  Xorth  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder -osa  zone)  : 
Snow  Hill,  Greene  County  (5348). 

General  distribution. — New  Jersey — Questionably  in  the  Magothy 
formation  ("Cliffwood  clay"):  Cliffwood  Point;  near  Matawan. 
Questionably  in  the  Wenonah  sand:  Near  Marlboro;  near  Crawfords 
Corner. 

Delaware — "Chesapeake  and  Delaware  Canal." 
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Maryland — Questionably  in  the  Monmouth  formation  {Exogyra 
costata  zone)  :  At  Bohemia  Mills,  Cecil  County. 

Range. — The  species  probably  ranges  through  the  Exogyra  ponder- 
osa  zone,  and  it  may  continue  upward  into  the  Exogyra  costata  zone. 

Pteria  sp. 

Plate  27,  figure  7. 

In  the  collection  from  Snow  Hill,  N.  C.  (5348),  is  one  poorly  pre- 
served specimen,  a  left  valve,  which  is  similar  in  form  to  Pteria  pe- 
trosa  (Conrad),  but  which  presents  what  appear  to  be  specific  differ- 
ences. The  shell  is  very  thin,  smooth,  and  partly  transparent,  and 
the  umbonal  portion  is  flatter. 

The  hinge  is  long,  very  narrow,  and  very  slightly  concave  upward 
between  the  beak  and  the  posterior  extremity,  and  is  very  frail;  it 
consists  of  a  long  shallow  groove  extending  from  in  front  of  the  beak 
to  a  point  about  8  mm.  back  of  the  beak,  bounded  above  along  the 
dorsal  margin  by  a  narrow  carina  and  below  by  a  long,  slender,  tooth- 
like ridge.  Below  the  beak  a  short  tooth-like  ridge  separates  from 
the  longer  ridge  and  extends  obliquely  downward,  having  a  length  less 
than  1  mm.  From  about  1  to  2.5  mm.  back  of  the  beak  the  long 
groove  and  ridge  are  interrupted  by  a  shallow  depression  slightly 
deeper  than  the  groove,  which  may  be  a  ligamental  pit;  another  simi- 
lar depression  appears  on  the  hinge  about  5.5  to  6.5  mm.  from  the 
beak.  After  the  description  was  prepared  the  shell  suffered  a  mis- 
hap and  most  of  the  hinge  was  broken  and  lost. 

Superfamily  OSTRACEA 

Family  OSTREIDAE 
Genus  OSTREA  Linnaeus 

Ostrea  knap  pi  n.  sp. 
Plate  28,  figures  1-7. 

Description. — The  description  is  based  on  specimens  obtained  from  a 
well  owned  by  the  Charleston  Consolidated  Railway  and  Lighting  Com- 
pany, Charleston,  S.  C,  at  a  depth  of  1974  to  2007  feet;  they  include 
four  imperfect  right  valves  and  one  imperfect  left  valve,  the  middle  and 
dorsal  portions  of  all  of  which  are  fairly  well  preserved,  while  the 
ventral  portions  are  lacking,   and  several  fragments. 

Shell  subovate,  moderately  ventricose;  shell  wall  thick  to  relatively 
massive.  Beak  on  left  valve  rather  prominent,  but  deformed  by  the 
scar  of  attachment;  dorsal  portion  of  left  valve  squarish,  beak  small 
10 
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and  subdued.       Dimensions  of  the  type  specimen,  a  right  valve,  shown 
in  Plate  28,  figure  1 :    Length  about  32  mm.,  estimated  height  42  mm., 

convexity   16  mm. 

Hinge  of  left  valve  triangular  and  crossed  by  fine  concentric  lines 
of  growth :  ligaments]  pit  deeply  impressed,  elongate,  triangular. 
Hinge  of  right  valve  triangular,  the  inner  or  basal  margin  longer  than 
the  sides,  crossed  by  fine  concentric  lines  of  growth;  ligamental  area 
represented   by  a  broad,  slightly  inflated  ridge. 

Adductor  scar  large,  deeply  impressed,  situated  about  midway  of 
the  height  and  toward  the  posterior  margin  of  the  shell. 

Anterior  and  posterior  margins  nearly  straight  and  diverging  slight- 
ly from  the  hinge  extremities;  ventral  margin  probably  regularly 
rounded. 

Surface  strongly  and  sharply  fluted,  the  ridges  numbering  five  or  six; 
on  some  of  the  specimens  the  ridges  bifurcate  toward  the  ventral  mar- 
gin ;  the  ridges  are  crossed  by  concentric,  inbricating,  more  or  less 
prominent  lamellae. 

Be  marks. — The  species  bears  some  resemblance  to  Ostrea  lugubris 
Conrad1,  but  differs  from  that  species  in  the  much  greater  thickness 
of  the  shell  wall,  the  greater  ventricosity  of  the  right  valve,  the  squar- 
ish character  of  the  dorsal  portion  of  the  shell,  the  greater  elongation 
in  the  direction  of  the  height,  and  the  smaller  number  of  radiating 
ridges. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31535. 
Named  in  honor  of  Mr.  I.  N.  Knapp  of  Philadelphia,  engineer  in 
charge  of  the  drilling  of  the  well  in  which  the  specimens  were  fo'und. 

Occurrence. — Black  Creek  formation:  Well  of  Charleston  Consoli- 
dated  Railway  and  Lighting  Company,  Charleston,  S.  C,  at  a  depth  of 
1974-2007  feet  (7778). 

Range. — The  species  is  known  only  in  the  Exogyra  upatoiensis  zone, 
which  is  believed  to  be  stratigraphically  lower  than  the  Snow  Hill 
calcareous  member  of  the  Black  Creek  formation,  and  probably  near 
base  of  that  formation. 

Ostrea  cretacea  Morton 

Plate  28,  figures  8-17. 

1834.     Ostrea   cretacea   Morton,   Synop.   Organ.   Ptem.    Cret.   Group 
United  States,  p.  52,  PL  19,  fig.  3. 


and    Mexican    Boundary    Survey   Kept.,    vol.    1,    pt.    2,    p.    156,    PI.    10,    fig. 
5,   1857. 
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1861.     Ostrea  cretacea  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  13, 

p.  328. 
1869.     Ostrea  cretacea  Coquand,  Mon.  Genre  Ostrea,  Terrain  Cre- 

tace,  p.  52,  PI.  23,  figs.  4  and  5. 
1884.     Ostrea  cretacea  White,  IT.  S.  Geol.  Survey  Fourth.  Ann.  Kept., 

p.  294. 

1905.     Ostrea  cretacea  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  10. 
?  1907.     Ostrea  cretacea  "Weller,   Geol.    Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  434,  PI.  42,  fig.  11. 

Description. — The  following  description  is  based  on  the  type,  on 
numerous  well  preserved  specimens  from  Erie  Bluff,  "Warrior  River, 
Ala.,  and  on  several  specimens  from  wells  in  North  and  South  Caro- 
lina. 

Shell  suboval  to  subtriangular  in  outline,  the  height  greater  than 
the  length,  compressed  to  moderately  ventricose;  left  valve  more  ven- 
tricose  than  right  valve.  Shell  wall  moderately  thick.  Beaks  situ- 
ated centrally;  on  the  left  valve  the  beak  varies  from  dull  and  non- 
prominent  to  pointed  and  rather  prominent;  on  the  right  valve  the 
beak  is  small  and  nonprominent.  Dimensions  of  the  type  specimen, 
a  left  valve :     Length  24  mm.,  height  34  mm.,  convexity  6  mm. 

Hinge  on  left  valve  triangular,  subequilateral,  crossed  by  concentric 
growth  lines.  Ligamental  pit  triangular,  deeply  impressed,  broad 
at  the  inner  margin.  Hinge  on  right  valve  triangular,  smaller  than 
on  left  valve,  with  the  base  longer  than  the  sides.  Ligamental  pit 
shallow. 

Adductor  scar  situated  below  the  midheight  and  toward  the  pos- 
terior margin. 

Anterior  and  posterior  margins  straight  or  curved  and  diverging  from 
the  hinge  extremities ;  ventral  margin  typically  rather  sharply  rounded. 
The  margin  of  the  left  valve  overlaps  the  margin  of  the  right  valve, 
but  the  two  valves  meet  approximately  in  a  plane. 

Remarks. — Morton's  statement  of  the  distribution  of  this  species  is 
as  follows :  "Common  in  the  older  Cretaceous  of  Greene  County, 
Ala.  This  species  is  very  abundant  in  the  bluff  at  Erie,  where  it 
constitutes  a  distinct  stratum.  It  is  also  common  in  the  calcareous 
strata  of  South  Carolina." 

The  "calcareous  strata"  in  South  Carolina,  once  regarded  as  Cre- 
taceous, are  now  known  to  be  Eocene,  while  the  strata  exposed  at  Erie 
Bluff,  Ala.,  are  typical  of  the  Tombigbee  sand  member  of  the  Eutaw  for- 
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(nation  (Cretaceous),  Dr.  Dall1  placed  Ostrea  cretacea  Morton  (ex 
parte)  in  the  synonymy  of  Ostrea  a1aba?7iie?i*si$  Lea,  which  was  de- 
scribed in   1S33. 

In  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia are  four  specimens  labeled  Ostrea  cretacea  Morton,  from  Charles- 
ton, S.  C. ;  one  of  them,  a  lower  valve  marked  type,  appears  to  be  the 
figured  specimen.  I  have  compared  the  type  and  the  three  accom- 
panying paratypes  with  numerous  authentic  specimens  from  Erie 
Bluff,  Warrior  River,  Ala.,  and  am  convinced  that  the  types  are  in- 
correctly labeled  and  came  from  Erie  Bluff  instead  of  from  South 
Carolina.  Two  of  the  paratypes  have  the  two  valves  attached  to 
each  other  and  the  matrix  inclosed  between  them,  a  loose,  gray,  spar- 
ingly glauconitic  sand,  appears  to  be  identical  with  that  in  which  the 
Erie  Bluff  specimens  were  found.  Gabb2  considered  0.  cretacea  a 
Tertiary  species,  but  his  opinion  was  based  on  the  supposed  occurrence 
of  the  type  in  the  calcareous  strata   (Eocene)  of  South  Carolina. 

The  specimen  figured  by  Weller  under  the  name  Ostrea  cretacea 
^Morton  appears  to  be  too  poorly  preserved  for  satisfactory  identifi- 
cation. 

The  species  is  rather  closely  allied  to  Ostrea  blachensis,  but  differs 
from  it  in  several  important  characters.  0.  blackensis  is  larger  and 
is  much  coarser  in  its  concentric  growth  sculpture  than  0.  cretacea) 
typical  adult  specimens  curve  strongly  to  the  left  in  the  ventral  portion 
of  the  shell,  a  feature  not  observed  in  Ostrea  cretacea. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. According  to  the  label  the  type  is  from  Charleston,  S.  C, 
but  it  is  probably  from  the  Tombigbee  sand  member  of  the  Eutaw 
formation,  Erie  Bluff,  Warrior  River,  Ala. 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (Exogyra  ponderosa  zone)  :  Well  of  Clarendon  Water- 
works Company  at  Wilmington,  1ST.  C,  at  the  following  depths:  720  to 
733  feet  (U.  S.  K  M.  cat.  No.  28920)  ;  1061-1065  feet  (U.  S.  1ST.  M.  cat. 
No.  28921)  ;  1104-1105  feet  (U.  S.  K  M.  cat.  No.  28922).  Well  at  Fort 
Caswell,  X.  C,  at  a  depth  of  1365-1380  feet  (4182).  Well  of  Charles- 
ton Consolidated  Railway  and  Lighting  Company,  Charleston,  S.  C,  at 
the  following  depths^  1725-1730  feet  (7766);  1800-1812  feet  (7770); 
1841  feet  (7773);  1862  feet  (7774);  1887  feet  (7775);  1974-2007 
feet  (7778). 

General  distribution. — New  Jersey — Questionably  from  the  Magothy 
formation    ("Cliffwood   clay")    at   Cliffwood   Point. 


iDall,  W.  H.,   Warner  Free  InBt.   Sci.  Trans.,   vol.   3,  pt.   4,   p.   679,    1898, 
'Gabb,  W.  M.,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  13,  p.  328,  1861. 


Cretaceous  Fossils  137 

Georgia — Basal  part  of  Eutaw  formation  {Exogyra  upatoiensis 
zone):  Upatoi  Creek,  7  miles  southeast  of  Columbus  (5373,  5377); 
Broken  Arrow  Bend,  Chattahoochee  River  (847,  5384,  6408,  6409); 
Ochillee  (5374,  5378).  Tombigbee  sand  member  of  Eutaw  formation 
(lower  part  of  Exogyra  ponderosa  zone)  :  Banks  Landing,  Chatta- 
hoochee River  (5390). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  ponderosa  zone)  :  Public  road  near  Old  Hamburg 
(6441);  Adam  Ensen's  place,  2  miles  southeast  of  Wetumpka  (6447); 
Choctaw  Bluff,  Warrior  River  (6425a  and  U.  S.  M".  M.  cat.  No.  1787)  ; 
Erie  Bluff,  Warrior  River  (6428,  6932;  the  type  at  A.  N.  S.,  Phila.)  ; 
Wolfs  Bluff,  Warrior  River   (6429). 

Range. — Ranges  from  the  Exogyra  upatoiensis  zone  (basal  Eutaw) 
upward  to  the  lower  part  of  the  Exogyra  ponderosa  zone. 

Ostrea  whitei  n.  sp. 

Plate  29,  figures  1-5. 

Description. — The  description  is  based  on  15  specimens  from  Blue 
Banks  Landing,  Tar  River,  of  which  the  right  valve  shown  in  Plate 
29,  figures  1  and  2,  is  named  the  type. 

Shell  subelliptical,  elongate,  moderately  convex;  shell  wall  rather 
thin  but  firm;  beak  small,  and  on  typical  specimens  is  situated  a  little 
back  of  the  anterior  terminus  of  the  shell.  Dimensions  of  the  type : 
Length  (considering  the  greatest  dimensions  the  length)  46  mm., 
height  16  mm.,  convexity  7.5  mm. 

Hinge  small  and  narrow  for  the  genus  and  marked  by  numerous 
concentric  growth  lines.  Ligamental  pit  relatively  broad  and  very 
shallow.  The  inner  margin  of  the  shell  is  finely  crenulated  on  either 
side  of  and  to  varying  distances  from  the  beak  on  different  typical 
individuals.  The  inner  surface  of  the  shell  is  smooth;  the  adductor 
scar  is  large  and  is  situated  about  midway  of  the  length  and  above 
the  midheight,  as  the  shell  is  oriented  in  the  figure. 

Outer  surface  smooth,  with  the  exception  of  fine  concentric  growth 
lines,  and  on  some  specimens  fine,  very  faint  radiating  lines. 

Type. — Collection  of  the  U.  S.  National  Museum  cat.  No.  31545. 
From  Blue  Banks  Landing,  Tar  River,  N.  C.  (4144).  Named  in 
honor  of  Dr.  Charles  A.  White,  a  former  paleontologist  of  the  U.  S. 
Geological  Survey. 
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Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (4144,  5347)  ;  Whiteley  Creek  Landing, 
Xeuse  River   (5354). 

General  distribution. — Georgia — Tombigbee  sand  member  of  Eutaw 
formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Banks  Landing, 
Chattahoochee  River  (6405);  Blufftown,  Chattahoochee  River  (5392). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway,  1%  miles  south- 
west of  Hurtsboro  (6S14).  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Hatches  Bluff,  Warrior  River  (6432c). 

Mississippi — Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  : 
An  exposure  1  mile  west  of  Cotton  Gin  Port,  Monroe  County  (6888); 
Mantachie  road,  5  miles  northeast  of  Mooreville,  in  Itawamba  County 
(9519). 

Bange. — The  species  ranges  through  the  Exogyra  ponderosa  zone. 

Ostrea  blackensis  n.  sp. 

Plate  29,  figures  6-12; 
Plate  30,  figures  7-14. 

Description. — The  description  is  based  on  a  large  collection  of  well 
preserved  individuals  from  Kerrs  Cove,  Black  River,  28".  C,  which 
afford  an  ample  opportunity  to  study  the  variations  within  the  species. 

Shell  subovate,  inequivalve,  moderately  convex,  elongated  in  the 
direction  of  the  height,  shorter  in  the  umbonal  portion  than  ventrally; 
in  medium  and  large  sized  shells  the  ventral  portion  of  the  shell  is 
bent  more  or  less  strongly  to  the  left;  on  typical  specimens  the  beak 
of  the  left  valve  is  rather  long,  pointed,  and  projects  prominently 
above  the  hinge  line;  on  right  valves  the  beak  is  small,  depressed, 
and  projects  but  slightly,  giving  to  the  valve  a  truncated  appearance 
dorsally.  Dimensions  of  the  type  (PI.  29,  figs.  6-9)  :  Length  34 
mm.,  height  47  mm.,  thickness  19  mm. 

Hinge  broad,  marked  with  fine  transverse  striations  and  concentric 
growth  lines;  on  the  left  valve  the  ligamental  pit  is  shallow  and  tri- 
angular with  the  apex  at  the  beak  and  the  broad  base  (8  mm.  on  the 
type)  on  the  inner  margin;  on  the  right  valve  is  a  similar  pit,  less 
deeply  impressed,  with  the  apex  of  the  triangle  not  so  high. 

Inner  surface  smooth;  adductor  scar  large,  situated  below  the  mid- 
height   and  toward  the  posterior  margin. 
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Anterior  and  posterior  margins  slightly  sinuous  to  nearly  straight 
above  and  diverging  slightly  away  from  the  extremities  of  the  hinge; 
below  the  margins  bend  to  the  left;  ventral  margin  rather  sharply 
rounded. 

Surface  marked  with  distant,  concentric,  overlapping  lamellae,  and 
with  faint,  irregular,  radiating  lines  which  differ  in  strength  of  de- 
velopment, being  practically  absent  on  some  specimens;  on  the  um- 
bonal  portions  of  the  left  valve  of  several  individuals  in  the  collection 
are  short,  irregular,  radiating  costae   (PL   30,  fig.   14). 

Remarks. — This  species  is  closely  allied  to  Ostrea  cretacea  Morton1 
from  Erie  Bluff,  Warrior  River,  Ala.,  to  which  in  published  lists  of 
fossils  from  North  Carolina  I  have  previously  referred  it.  I  have 
collected  numerous  specimens  of  Ostrea  cretacea  from  Erie  Bluff  and 
have  also  seen  the  type.  Compared  with  these  specimens,  Ostrea 
black ensis  is  larger,  has  more  distant  and  coarser  concentric  lamellae, 
and  the  valves  instead  of  fitting  together  in  one  plane  are  bent  strongly 
to  the  left  in  the  ventral  portion;  in  the  latter  respect  the  species 
resembles  the  larger  species  Ostrea  subspatulata  Eorbes  and  Ostrea 
pratti  n.  sp. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  JSTo.  31549. 
From  Kerrs  Cove,  Black  River,  N".  C.   (5362). 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Auger  Hole  Landing,  ISTeuse  River,  K  C.  (5353)  ;  Black  River,  K  C, 
at  Bryant  ISTewkirk's  marl  hole  (5358),  at  an  exposure  64  miles  above 
Wilmington  (5359),  at  Corbits  Landing  (5360),  at  an  exposure  62% 
miles  above  Wilmington  (5361),  at  Kerrs  Cove  (4156,  5362),  at  Glim- 
mers Cove  (3355),  and  at  Hatchers  Reaches  (5365)  ;  Walkers  Bluff, 
Cape  Fear  River,  K  C.  (4145,  5368)  ;  Hodge's  old  mill  site,  3%  miles 
southeast  of  Mullins,  Marion  County,  S.  C.   (5372). 

Occurrence  on  Chattahoochee  River,  Alabama. — Lower  part  of 
Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge 
Landing  (6402). 

Range. — Upper  part   of  Exogyra  ponderosa  zone. 

Ostrea  pratti  n.  sp. 

Plates  31-35. 
Description. — The    description    is    based   on    typical   specimens    ob- 
tained at  seven  or  eight  localities  in  iSTorth   Carolina;   the   specimen 
shown  in  Plates  31  and  32  is  designated  the  type. 


1Synop.   Organ.  Rem.   Cret.    Group   United   States,    Phila.,   p.    52,    PI.    19,   fig.    3,    1834. 
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Shell  large,  subcircular  in  outline,  right  valve  compressed  to  moder- 
ately ventrieose;  left  valve  typically  compressed;  the  ventral  portion 
of  the  shell  is  bent  more  or  less  strongly  to  the  left  (viewed  from  the 
rear)  ;  shell  wall  thick,  becoming  ponderous  in  some  adults;  the  beak 
is  central,  is  small,  rather  blunt,  and  in  many  specimens  poorly  pre- 
served. Approximate  dimensions  of  the  type:  Length  110  mm., 
height   120  mm.,  thickness  42  mm. 

Hinge  broad,  roughly  triangular  in  well  preserved  specimens,  the 
l»a>e  of  the  triangle  formed  by  the  inner  margin  being  somewhat  longer 
than  the  sides,  which  are  subequal;  the  apex  may  be  straight  or 
curved  either  forward  or  backward;  ligamental  pit  triangular,  deeply 
impressed  on  left  valve,  shallow  on  right  valve;  lower  margin  of  liga- 
mental pit  strongly  convex;  hinge  surface,  including  ligamental  pit, 
crossed  by  fine  striations  transverse  to  the  hinge  line  and  by  fine  con- 
centric growth  lines. 

Inner  anterior  and  posterior  margins  of  right  valve  crenulated  from 
the  hinge  extremities  downward  to  different  distances,  in  some  speci- 
mens to  about  the  midheight  of  the  shell;  inner  surface  smooth;  ad- 
ductor scar  large,  very  deeply  impressed,  situated  slightly  below  the 
midheight  and  a  little  back  of  the  midlength  of  the  shell,  with  an  open 
cavity  extending  apically  in  some  specimens;  a  small,  more  or  less 
deeply  impressed  pit  is  situated  centrally,  10  to  15  mm.  (in  adults) 
below  the  inner  margin  of  the  hinge. 

Surface  marked  by  numerous  fine,  concentric  growth  lines  and  by 
coarser,  irregular  concentric  growth  undulations  and  imbricating 
lamellae;  on  some  specimens  faintly  to  very  obscurely  developed  radiat- 
ing lines  or  irregular  costae  appear,  particularly  on  the  umbonal  por- 
tion, but  on  many  specimens  these  are  entirely  absent. 

Remarks. — The  species  is  variable  in  form  and  in  the  degree  of 
ventricosity.  Young  individuals  are  distinguished  with  difficulty 
from  the  adults  of  Ostrea  blaclcensis  and  from  the  young  of  Ostrea 
gvbspatida&a  Forbes. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31562. 
From  Whiteley  Creek  Landing,  Neuse  Kiver,  N.  C.  (5354).  Named 
in  honor  of  \)v.  Joseph  Hyde  Pratt,  State  Geologist  of  North  Carolina. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 

:    Greek    formation    (upper    part   of    Exorpjra    yonder  osa   zone)  : 

Contf  ntnea  Creek,  milepost  21,  IV2  or  2  miles  below  Hookerton  (4148)  ; 

Creefe  Landing,  Neuse  River   (4136,  5354);  Black  Kiver  at 

Corbita   Landing    (5360),   and   at   Iron   Mine  Landing   (5366);   Cape 
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Fear  River  at  Walkers  Bluff  (3354).  Lower  part  of  Peedee  forma- 
tion (lower  part  of  Exogyra  costata  zone)  :  Cape  Fear  River  at  Dano- 
hue  Creek  Landing  (4158,  5369),  at  Robinsons  Landing  (3356),  and 
at  Kellys  Cove  (3353). 

Occurrence  on  Chattahoochee  River. — Ripley  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Woolridge  Landing  (5396,  6402) ;  Roods 
Lower  Bend  (6401). 

Range. — Ranges  from  the  upper  part  of  the  Exogyra  ponderosa  zone 
into  the  lower  part  of  the  Exogyra  costata  zone. 

Ostrea  sp. 

Plates  36,  37. 

A  large  species  of  oyster  which  I  regard  as  identical  with  an  un- 
deseribed  species  from  the  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  on  Chattahoochee  River  (Ga.-Ala.),  at  Woolridge 
Landing  (5396,  5902),  and  at  Florence  (5395),  has  been  found  at 
two  localities  in  North  Carolina.  As  the  North  Carolina  specimens 
are  fragmentary  and  poorly  preserved,  I  shall  postpone  giving  them 
a  name  until  the  better  material  from  Woolridge  Landing  has  been 
described. 

The  shells  of  different  individuals  vary  in  shape  as  determined  by 
differences  in  position  and  mode  of  attachment,  but  in  general  they 
are  massive  and  elongated  in  the  direction  of  the  height ;  adults  were 
probably  12  to  18  inches  in  height.  The  hinge  is  large  and  triangu- 
lar; the  ligamental  pit  on  the  left  valve  is  deeply  impressed,  while 
that  on  the  right  valve  is  shallow.  With  the  exception  of  concentric 
growth  lines  the  surface  appears  to  be  smooth. 

The  large  imperfect  specimen  shown  in  Plate  37  is  inserted  to  show 
the  large  size  of  the  adults  of  the  species.  This  specimen  if  restored 
would  probably  be  more  than  a  foot  in  height.  One  specimen  from 
Woolridge  Landing,   Ga.,  measures   17.5+  inches   in  height. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
An  abandoned  marl  pit  on  the  Gohram  place,  6  miles  northwest  of 
Greenville,  and  one-quarter  mile  south  of  the  Tarboro  road  (8305). 
Lower  part  of  Peedee  formation  (lower  part  of  Exogyra  costata  zone)  : 
Donohue   Creek  Landing,  Cape  Fear  River    (4158). 

Occurrence  in  Georgia- Alabama. — Lower  part  of  Ripley  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing,  Chat- 
tahoochee River,  about  13%  miles  by  the  river  above  Eufaula,  Ala. 
(5396). 
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Ostrfea  si  mini  n.  sp. 

Plate  30,  figures  1-6. 

Description. — The  description  is  based  on  a  few  specimens  obtained 
from  the  Snow  Hill  member  of  the  Black  Creek  formation  at  one 
"ity  in  South  Carolina  and  at  several  localities  in  North  Caro- 
lina. The  rather  large  specimen  shown  in  Plate  30,  figure  3,  from  the 
South  Carolina  locality  is  designated  the  type. 

Shell  subtrigonal  in  outline,  elongated  in  the  direction  of  the  height, 
broadest  in  the  ventral  portion,  and  tending  to  come  to  a  point  in 
the  umbonal  portion.  Shell  wall  thin.  Shell  inequivalve,  the  left 
valve  being  moderately  ventricose  in  the  umbonal  portion  and  the 
right  valve  being  depressed  or  even  concave  and  overlapped  by  the 
margins  of  the  left  valve.  Beak  on  left  valve  small  and  pointed,  and 
located  centrally.  Dimensions  of  the  type:  Length  22-f-  mm.  (the 
margins  are  broken),  height  38  mm.,  convexity  9   mm. 

Hinge  triangular,  small  for  the  genus,  with  numerous  fine  concentric 
striae;  ligamental  groove  shallow,  triangular,  elongated,  the  apex  of 
the  triangle  at  the  beak  and  the  base  on  the  inner  margin  of  the 
hinge. 

The  individuals  vary  greatly  in  outline,  but  in  general  the  anterior 
and  posterior  margins  tend  to  be  straight  or  broadly  convex,  diverging 
from  the  beak  or  the  narrow  hinge,  while  the  ventral  margin  is  sharply 
rounded. 

Surface  of  left   valve  marked  by  fine  concentric  growth  lines   and 

by    numerous   fine,   unequal,    irregular,    bifurcating    costae,    which    on 

specimens  tend  to  group  themselves  into  larger  composite  costae; 

the  right  valve  is  marked  by  fine,  very  obscurely  developed,  radiating 

Remarks. — Tn  many  specimens  the  shell  is  badly  deformed  due  to 
Its  attachment  to  large,  irregular  objects,  so  that  the  individuals  of 
the  species  exhibit  extreme  variability  in  form.  The  strength  of  the 
elopment  of  the  radiating  costae  also  varies,  on  some  specimens 
the  costae  being  obscure,  while  on  others  they  are  sharply  defined. 
In  its  coarser  variations  the  species  resembles  0.  tecticosta  Gabb,  but 
in  general  it  may  be  distinguished  by  its  finer  and  more  irregular 
r-o~*ae. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31558. 
From  nodge's  old  mill  site,  Marion  County,  S.  C.  (5372).  Named 
in  honor  of  Mr.  Earle  Sloan,  former  State  Geologist  of  South  Caro- 
lina. 
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Distribution  in  the  Carol inas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Hodge's  old  mill  site,  3a/2  miles  southeast  of  Mullins,  Marion  County, 
S.  C.  (5372) ;  Black  River,  1ST.  C,  at  Kerrs  Cove  (4156,  5362),  and  at 
Iron  Mine  Landing  (5366)  ;  Whiteley  Creek  Landing,  Neuse  River, 
JST.  C.  (5354). 

General  distribution. — Alabama — Selma  chalk  (upper  part  of  Exo- 
gyra ponderosa  zone)  :     Hatches  Bluff,  Warrior  River    (6432c). 

Mississippi — Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Fulton  road,  1  mile  east  of  Tupelo,  Lee  County  6453)  ;  cut 
of  Southern  Railway,  3  miles  southeast  of  Corinth  (6460).  Selma 
chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  Gullies  on  land  of 
H.  B.  Strong,  5y2  miles  a  little  north  of  east  of  West  Point  (6885). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Ostrea  tecticosta  Gabb 

Plate  38,  figures  1-9. 

I860.  Ostrea  tecticosta  Gabb,  Acad.  Nat.  Sci.  Phila.  Jour.,  vol.  4, 
2d  ser.,  p.  403,  PI.  68,  figs.  47,  48,  1858-1860. 

1869.     Ostrea  tecticosta  Coquand,  Mon.  Genre  Ostrea  Terrain  Cre- 

tace,  p.  50,  PL  17,  figs.  10,  11. 
1876.     Ostrea  pusilia  Gabb,  Acad.  Nat.   Sci.  Phila.  Proc,  vol.  28, 

p.  321. 

1884.  Ostrea  tecticostata  White,  U.   S.  Geol.  Survey  Fourth  Ann. 

Rept.,  p.  301,  PL  50,  figs.  3,  5. 

1885.  Ostrea  tecticosta  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 

p.  33,  PL  3,  figs.  1,  2.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  33,  PL  3,  figs.  1,  2,  1886.) 

1905.  Ostrea  tecticosta  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  10. 

1907..  Ostrea  tecticosta  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  443,  PL  43,  figs.  17-19. 

1916.  Ostrea  tecticosta  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  p.  560,  PL  24,  figs.  2-4. 

Several  specimens  of  this  species  were  sent  to  Gabb  from  Tennessee 
by  Professor  Safford,  and  Gabb  stated  that  he  also  had  in  his  collec- 
tion one  specimen  of  a  lower  valve  from  New  Jersey.  His  figured 
specimens  were  from  Tennessee;  the  New  Jersey  specimen  has  been 
figured  by  Whitfield  (Mon.  9,  PL  3,  figs.  1,  2).       There  is  little  ques- 
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tion  as  to  the  identification  of  the  Carolina  specimens,  for,  though 
they  show  considerable  variation,  many  of  them  agree  closely  with 
G  abb's  original  figures.  The  following  description  is  based  on  a  large 
number  of  specimens  from  numerous  localities  in  North  and  South 
Carolina,  of  which  those  figured  are  regarded  as  typical. 

Shell  irregular  in  outline,  but  in  general  roughly  triangular,  pointed 
dorsally,  and  broad  ventrally;  inequivalve;  left  valve  compressed  to 
moderately  ventricose  above,  becoming  flattened  below;  right  valve 
compressed  to  moderately  ventricose  and  inclosed  within  the  over- 
lapping margins  of  the  left  valve.  Beaks  situated  centrally,  promi- 
nent and  pointed  on  left  valve,  and  pointed  to  blunt  or  squarish  on 
the  right  valve.  Dimensions  of  the  rather  large  left  valve  shown  in 
Plate  38,  figure  1 :  Length  26  mm.,  height  about  39  mm.,  convexity 
10  mm. 

Hinge  on  left  valve  triangular,  higher  than  long,  traversed  by 
numerous,  fine,  concentric  growth  lines;  ligamental  groove  moderately 
impressed,  being  in  shape  a  long,  narrow  triangle,  the  apex  at  the 
beak  and  the  narrow  base  on  the  inner  margin;  the  triangular  hinge 
on  the  right  valve  is  shorter  and  the  ligamental  groove  less  deeply 
impressed. 

Inner  anterior  and  posterior  margins  of  left  valve  crenulated  or 
wavy,  the  crenulations  marking  the  terminations  of  the  surface  costae 
and  intervening  depressions;  the  corresponding  margins  on  the  right 
valve  less  distinctly  or  obscurely  crenulated.  Adductor  scar  large, 
situated  about  at  the  midheight  and  a  little  back  of  the  midlength. 
The  anterior  and  posterior  margins  tend  to  be  nearly  straight  and 
to  diverge  rather  widely  from  the  extremities  of  the  hinge;  ventral 
margin  rather  broadly  rounded. 

Surface  of  left  valve  marked  by  fine  concentric  growth  lines  and 
at  intervals  of  2  to  5  mm.  by  imbricating  growth  lamellae,  and  by 
more  or  less  well  developed,  radiating,  bifurcating  costae;  on  most 
specimens  the  costae  are  interfered  with  on  the  umbonal  portion  of 
the  shell  by  the  sear  of  attachment,  which  differs  greatly  in  size  on 
different  individuals.  Surface  of  right  valve  marked  by  fine  con- 
ic growth  lines  and  by  imbricating  lamellae. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. The  collection  includes  the  types  named  by  Gabb  from  both 
Tennessee  and  Xew  Jersey. 

Distribution  in  the  Carolina.?. — Questionably  in  the  Snow  Hill  cal- 
r-^reous  member  of  the  Black  Creek  formation  (upper  part  of  Exogyra 
ponderosa  zone):     Kerrs  Cove,  Black  River,  N.  C.  (4156);  at  Auger 


Cretaceous  Fossils  145 

Hole  Landing,  Neuse  River,  N.  C.  (5353).  Peedee  formation  (Exo- 
gyra costata  zone)  :  Cape  Fear  River,  N.  C,  at  Donohue  Creek  Land- 
ing (4158),  at  Robinsons  Landing  (3356),  at  Kellys  Cove  (3353),  at 
Indian  Wells  Landing  (4157,  5370),  and  at  Magnolia  Landing  (4151)  ; 
Hilton  Park,  Wilmington,  near  the  Clarendon  Waterworks  Company's 
plant  (4143)  ;  Lewis  Creek,  Pender  County,  N.  C.  (4168)  ;  Northeast 
Cape  Fear  River,  N.  C,  at  Johnsons  Cove  (4133),  at  an  exposure 
61  miles  above  Wilmington  (4130),  at  an  exposure  58%  miles  above 
Wilmington  (4149),  and  at  Jacksons  Hole  (4140);  Neuse  River, 
N.  C,  at  an  exposure  34%  miles  above  New  Bern  (4137)  ;  pits  on 
land  of  J.  F.  Brooks,  2  miles  east  of  Grifton,  Greene  County,  N.  C. 
(5814)  ;  well  of  the  Clarendon  Waterworks  Company,  Wilmington, 
N.  C,  depth  390  to  450  feet  (TLS.KM.  cat.  No.  28918)  ;  Peedee  River, 
S.  C,  at  Burches  Ferry  (3550,  4147),  near  Dewitts  Bluff  (4162),  and 
at  Davis  Landing  (4159). 

General  distribution. — New  Jersey — Wenonah  sand  (Exogyra  pon- 
der osa  zone   ?),  near  Marlboro. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  Bo- 
hemia Mills,  Cecil  County;  mouth  of  Turners  Creek,  Kent  County; 
near  Brightseat,  near  Seat  Pleasant,  at  Friendly,  and  at  McNeys  Cor- 
ners, Prince  George's  County. 

Georgia — Ripley  formation  (Exogyra  costata  zone)  :  Biven's  plan- 
tation on  Dry  Creek,  3  miles  west  of  Pineville,  Marion  County  (3052)  ; 
A.  D.  Ray's  farm  on  Hannahatchee  Creek,  7  miles  northeast  of  Lump- 
kin, Stewart  County  (3177)  ;  cuts  of  Seaboard  Air  Line  Railway  near 
Renfroes  (6413,  6415,  6416)  ;  Johnsons  Hill,  4  miles  north  of  Lump- 
kin (6418). 

Chattahoochee  River,  Georgia-Alabama — Lower  part  of  Ripley  for- 
mation (upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing 
(6402).  Upper  part  of  Ripley  formation  (Exogyra  costata  zone): 
Bluff  at  Eufaula  (186,  854,  6400,  and  U.S.N.M.  cat.  No.  566). 

Alabama — Ripley  formation  (Exogyra  costata  zone)  :  Chewalla 
Creek  at  crossing  of  road  leading  north  from  Eufaula  at  outskirts  of 
town  (6788)  ;  cut  of  Louisville  and  Nashville  Railroad,  1%  miles  north 
of  Fort  Deposit  (6784)  ;  Natural  Bridge,  Snake  Creek,  road  from 
Carlowville  to  Snow  Hill,  Dallas  County  (174)  ;  Rocky  Bluff,  Alabama 
River  (1  mile  above  Prairie  Bluff)  (6792).  Upper  part  of  Selma  chalk 
(Exogyra  costata  zone)  :  Epes  road,  1  to  l1/^  miles  northeast  of  Liv- 
ingston (5399)  ;  Epes  road,  33/4  miles  northeast  of  Livingston   (6803). 
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Mississippi — Selma  chalk  (Exogyra  costata  zone)  :  "Wakalak-Biims- 
ville  road,  east  slope  of  Wahalak  Creek  Valley,  6  miles  north,  of  Scooba 
(6480)  ;  Giles  road,  3  miles  east  of  Scooba  (GS35)  ;  Louisville  road, 
2  miles  west  by  south  of  Macon  (6476)  ;  Shuqualak  road,  5  miles 
south  of  Macon  on  north  facing  slope  of  Running  Water  Creek  Valley 
(6479);   cut  of  Mobile   and   Ohio  Railroad,  3  miles  south  of  Macon 

841)  j  public  road  about  4%  miles  northwest  of  Cedar  Bluff,  Clay 
County  (6861);  Osborn  road,  3  miles  northeast  of  Starkville  (6S46) ; 
public  road  I1-  miles  south  of  Houston  (6474);  gullies  in  field  near 
Mobile  and  Ohio  Railroad  (Houston  Branch)  l1/^  miles  northeast  of 
Houston  (7849);  bald  spots  and  gullies  near  Okolona  (6S67)  ;  gullies 
in  field  north  of  Xew  Albany-Baldwin  road  on  east  slope  of  Tisho- 
mingo Creek  Valley,  one-quarter  mile  west  of  Bethany,  Lee  County 
(6465);  public  road  3%  miles  northwest  of  Booneville  (6456);  "bald 
knob"  on  Joseph  Reynolds'  place,  3  miles  west  of  Corinth  (6459)  ;  cut 
of  Southern  Railway,  2%  miles  west  of  Corinth,  Miss.  (6879).  Rip 
ley  formation  (Exogyra  costata  zone)  :  Shannon  road  one-quarter 
mile  east  of  Troy,  Pontotoc  County  (6471)  ;  public  road  one-half  to 
three-quarters  of  a  mile  south  of  Pontotoc  (6852)  ;  Tupelo  road,  1 
mile  east  of  Pontotoc  (6855)  ;  same  road  2  miles  east  of  Pontotoc  (6856)  ; 
■  road  5  miles  east  of  Pontotoc  (6S57)  ;  public  road,  2  miles  south 
of  Xew  Albany  (6868)  ;  Lee's  old  mill  site,  2  miles  northeast  of  Keown- 
ville  on  road  to  Molino  (6873)  ;  Owl  Creek,  3  miles  northeast  of  Rip- 
ley (75,  707,  6464);  farm  of  W.  M.  Xabers  near  Dumas  (551,  710); 
White  Oak  Creek,  5H  miles  north  east  of  Ripley  (6875). 

Tennessee — Ripley  formation  (Exogyra  costata  zone)  :  Chesterville 
road,  7  miles  east  of  Lexington  (6926). 

Arkansas — Xaeatoch  sand  (Exogyra  costata  zone)  :  Public  road  1 
mile  a  little  west  of  north  of  Arkadelphia  (7456)  ;  in  beds  questionably 
referred  to  this  formation,  near  the  Cord  road,  2%  miles  north  of 
Xewark,  Independence  County  (8209). 

Texa — Lower  part  of  Xavarro  formation   (Exogyra  costata  zone)  : 
and  New  Orleans  Railway,  4  miles  east  of  Crandall,  Kauf- 
man  County    (7550). 

Range. — Ranges  from  the  upper  part  of  the  Exogyra  ponderosa 
zone  through  the  Exogyra  cosh/In  zone. 

Ostroa  tectfeosta  rar.  griftonensls  n.    Tar. 
Plate  38,  figures  10-13. 

fi  cription. — Nine  specimens,  nil  left  valves,  were  obtained  from 
pits  on  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton,  Greene  County, 
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N.  C.  (5814),  which  clifTer  from  the  typical  form  of  Ostrea  tecticosta 
in  the  following  characters : 

The  shell  is  in  general  higher  and  shorter,  and  the  ventral  portion 
of  the  shell  tends  to  curve  broadly  backward;  the  costae  are  much 
narrower  and  correspondingly  more  numerous;  imbricating  lamellae 
are  almost  lacking  and  the  scar  of  attachment  is  in  general  much 
smaller.  The  unequal,  irregular,  radiating  costae  bifurcate  frequently 
along  a  line  traversing  approximately  the  most  ventricose  portion  of  the 
shell.  The  specimen  shown  in  Plate  38,  figure  10,  is  named  the  type 
of  the  variety  (U.S.N.M.  cat.  No.  31581). 

Bernards. — The  sculpture  of  this  variety  is  closely  similar  to  that 
of  Ostrea  saltiUensis  Bose  from  the  so-called  Upper  Senonian  of  the 
State  of  Coahuila,  Mexico1,  and  which  occurs  abundantly  in  southwest 
Texas  in  the  San  Miguel  beds  of  Durable2.  The  North  Carolina  form 
is,  however,  in  general  smaller  and  shorter  in  proportion  to  the  height 
and  the  radiating  costae  are  somewhat  coarser  and  not  so  closely 
crowded,  particularly  on  the  sides  near  the  beak.  Were  it  not  for 
the  great  geographic  interval  and  the  absence  of  oysters  of  this  type 
from  the  many  collections  made  in  the  intervening  area,  I  would  un- 
hesitatingly refer  the  North  Carolina  specimens  to  Bose's  species. 
But  until  their  apparent  isolation  is  disproved  by  the  finding  of  simi- 
lar forms  at  intervening  localities  I  prefer  to  regard  the  resemblance 
of  the  North  Carolina  specimens  to  Bose's  species  as  accidental. 

Ostrea  plumosa  Morton 

Plate  3S,  figures  14-17;  Plate  39, 
figures  11-15. 

1833.  Ostrea  plumosa  Morton,   Am.   Jour.   Sci.,   1st   ser.,   vol.   23, 

p.  293. 

1834.  Ostrea  plumosa  Morton,   Synop.   Organ.  Bern.   Cret.   Group 

United  States,  Phila.,  p.  51,  PI.  3,  fig.  9. 
1858.     Ostrea  denticulifera   Conrad,  Acad.   Nat.   Sci.   Phila.   Jour., 

vol.  3,  p.  330,  PL  34,  figs.  1,  8.      . 
1869.     Ostrea  plumosa  Coquand,  Mon.  Genre  Ostrea  Terrain  Cretace, 

p.  61,  PI.  32,  fig.  9. 
1869.     Ostrea  plumosa  Coquand,  Mon.  Genre  Ostrea  Terrain  Cretace, 

Cretace,  p.  50,  PL  17,  figs.  8,  9. 


^ose,    Emilio,    Bol.  Inst.   Geol.   cle  Mexico,   Num.   30,    1913. 
*Geol.   Soc.  America   Bull.,   vol.   3,   p.   224. 
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1876.     Ostrea  plumosa  Gabb,  Acad.  Nat.  Sci.  Thila.  Proc,  vol.  28, 

p.  320. 
lv,;4.     Ostrea  plumosa  White,  U.  S.  Geol.  Survey  4th  Ann.  Kept., 

p.  299,  PL  37,  figs.  5,  6. 

1884.  Ostrea   denticulifera   White,   U.    S.   Geol.   Survey  4th   Ann. 

Kept.,  p.  295. 

1885.  Ostrea  plumosa  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 

p.   30,   PL   3,   figs.    12,    13.        (Geol.    Survey   New   Jersey, 
Paleontology,  vol.  1,  p.  30,  PL  3,  figs.  12,  13.) 
?  1SS5.     Anomia  argentaria  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  42,  PL  4,  fig.  9   (not  figs.  10,  11).       (Geol.   Survey 
New  Jersey,  Paleontology,  vol.  1,  p.  42,  PL  4,  fig.  9,  1886.) 

1SS5.  Ostrea  denticulifera  Whitfield,  U.  S.  Geol.  Survey  Mon., 
vol.  9,  p.  29,  PL  3,  figs.  8,  9.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  29,  PL  3,  figs.  8,  9,  1886.) 

1905.  Ostrea  plumosa  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.   10. 

1907.  Ostrea  plumosa  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  439,  PL  42,  figs.   16-18. 

1907.  Ostrea  crenulimarginata  Weller,  Geol.  Survey  New  Jersey, 
Paleontology,  vol.  4,  p.  441,  PL  42,  figs.  12,  13. 

1907.  Ostrea  denticulifera  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  436,  PL  43,  figs.   1,  2. 

1916.  Ostrea  plumosa  Gardner,  Md.  Geol.  Survey,  Upper  Creta- 
ceous (2  vols.),  p.  556. 

Description. — Morton  described  this  species  as  follows:  "Ovato- 
triangular,  thin;  lower  valve  convex,  crenated  near  the  hinge,  dorsum 
marked  with  delicate  striae,  radiating  in  fasciculi  from  the  beak  to 
the  margin."  Specimens  belonging  to  this  species  have  been  found 
more  or  less  perfectly  preserved  at  numerous  localities  in  the  Carolinas. 
The  description  is  based  chiefly  upon  the  figured  specimens. 

Shell  variable  in  shape  and  outline,  being  subtriangular,  subovate, 
and  subcircular  in  different  individuals.  Shell  wall  thin  to  moderately 
thick.  Left  valve  compressed  and  generally  attached  over  the  greater 
part  of  its  area  to  some  object;  right  valve  compressed  to  moderately 
ventricose.  In  typical  specimens  the  midline  of  the  shell  is  curved 
or  even  sinuous,  but  in  this  character  the  species  is  extremely  variable. 
Approximate  dimensions  of  the  specimen  shown  in  Plate  38,  figures 
14,  15:     Length  23  mm.,  height  36  mm.,  convexity  11  mm. 
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Hinge  variable  in  shape,  bnt  in  general  triangular  and  crossed  by 
numerous  concentric  growth  lines;  ligamental  pit  on  left  valve  more 
deeply  impressed  than  on  right  valve.  On  typical  specimens  the 
inner  anterior  and  posterior  margins  are  crenulated  to  different  dis- 
tances from  the  hinge. 

Inner  surface  of  shell  smooth ;  adductor  scar  large,  and  situated  a 
little  above  the  midheight  and  toward  the  posterior  margin  of  the 
shell. 

Surface  marked  by  fine  concentric  growth  lines  and  on  typical  speci- 
mens by  radiating,  fine,  unequal,  bifurcating  costae,  wThich  are  ex- 
tremely variable  in  strength  of  development,  being  very  obscure  or 
even  absent  on  some  specimens. 

Remarks. — Ostrea  phimosa  Morton  is  closely  allied  to  oysters  in  the 
Upper  Cretaceous  of  England,  figured  by  Henry  Woods1,  under  the 
name  0.  incurva  Nilsson.  j^ilsson's2  types  came  from  the  Upper 
Chalk  of  Sweden,  and  he  described  them  under  the  three  names  0. 
incurva,  0.  curvirostri-s,  and  0.  acutirostris.  Hennig3  in  1879  prob- 
ably correctly  regarded  JNTilsson's  three  species  as  variations  of  one 
species,  and  selected  the  name  0.  incurva. 

I  have  compared  Woods'  figures  with  Nilsson's  original  figures,  and 
I  doubt  the  identity  of  the  English  and  Swedish  types,  the  latter 
having  a  heavier  hinge  and  apparently  lacking  radial  markings.  Fur- 
thermore, Woods  has  included  under  his  0.  incurva  forms  ranging  in 
age  from  the  lower  Cenomanian  (zone  of  Schloenbachia  rarians)  to 
upper  Senonian  (zone  of  BelemniteUa  mucronata) ,  a  range  which  the 
published  figures  scarcely  justify  and  which  may  perhaps  be  a  priori 
doubted;  for  unless  the  evidence  is  strong  the  chances  are  against  the 
species  having  so  long  a  range.  The  usefulness  of  paleontology  in 
correlation  is  certainly  not  enhanced  by  including  under  one  name 
forms  from  different  stratigraphic  positions,  which,  though  they  may 
have  a  general  similarity  in  form  and  sculpture,  might  nevertheless 
by  critical  comparisons  be  separated.  Of  the  specimens  figured  by 
Woods  those  represented  by  figures  12  to  16,  Plate  59,  from  the  zone 
of  BelemniteUa  mucronata  (upper  Senonian)  agree  most  closely  with 
the  American  species.  Figure  14  represents  the  type  of  0.  triangu- 
laris Woodward4,  which  Woods  regards  as  a  synonym  of  0.  incurva. 


iWoods,  Henrv,  A  monograph  of  the  Cretaceous  Lamellibranchia  of  England:  Paleon- 
tographical   Society,   vol.   2,   pt.    9,  pp.   388-391,    PI.   58,   figs.    10-13,   PI.    59,   figs.    1-15,    1913. 

2Nilsson,  S.,  Petrificata  Suecana.  Formationis  Cretacea,  pars  prior,  Vertebrata  et  Mollusca, 
pp.   30,   31,  tab.   6,   fig.   5   A,    B,    1827. 

3Hennig,  A.,  Rev.  Lameilibr.  i  Nilsson's  "Petrif  Suecana  Form.  Cret.",  p.  11,  PI.  1, 
figs.    15,    17,    21-23,    25-28,    1897. 

•Woodward,  Samuel,  An  outline  of  the  geology  of  Norfolk,  Norwich;  p.  48,  PI.  6,  figs. 
6.    7.    1833. 
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Should  Ostrea  plumosa  prove  to  be  identical  with  0.  triangularis 
Woodward,  Morton's  name  would  hold,  for  it  was  published  in  Janu- 
ary. 1833,  while  Woodward's  name  did  not  appear  until  after  May  1, 

The  specimen  described  and  figured  by  Whitfield  under  the  name 
Anomia  argentaria,  and  later  by  Weller  under  the  name  Ostrea  crenuli- 
marginata,  is  an  oyster  and  in  my  opinion  is  only  a  large  thick  form 
oi  0.  plumosa  Morton.  The  type  of  0.  crenulimarginata  Gabb  was 
obtained  from  beds  exposed  near  Middleton,  Tenn.,  which  are  now 
known  to  be  of  Eocene  age. 

The  specimens  described  and  figured  by  Conrad,  Whitfield,  and  Wel- 
ler, under  the  name  0.  denticulifera,  are  merely  individual  variations 
of  0.  plumosa. 

Ostrea  plumosa  has  been  collected  from  a  larger  number  of  localities 
in  the  Upper  Cretaceous  of  the  Atlantic  and  Eastern  Gulf  Coastal 
Plain  than  has  any  other  species  of  Ostrea. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. From  the  "Blue  marl  of  Arneytown,  New  Jersey."  This 
is  probably  the  Xavesink  marl. 

Distribution  in  the  Carol  inas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Black  River,  X.  C,  at  Kerrs  Cove  (5362),  and  at  Iron  Mine  Landing 
(5366)  ;  Xeuse  River,  X.  C,  at  W^hiteley  Creek  Landing  (5354)  ;  Snow 
1 1  ill,  Greene  County,  N.  C.  (785);  Contentnea  Creek,  milepost  20, 
1 ]  2  or  2  miles  below  Hookerton  (4148)  ;  Blue  Banks  Landing,  Tar 
River,  X.  C.  (4144)  ;  Hodge's  old  mill  site,  3%  miles  southeast  of 
Mullins,  Marion  County,  S.  C.  (5372)  ;  well  of  Clarendon  Waterworks 
Company  at  Wilmington,  X.  C,  depth  720-733  feet  (U.  S.  X.  M.  cat.  Xo. 
28920).  Peedee  formation  (Exogyra  costata  zone):  Cape  Fear 
River.  X.  C,  at  Daniels  Landing  (4154),  at  Robinsons  Landing  (3356, 
r,41U),  and  at  Indian  Wells  Landing  (3450,  5370);  Northeast  Cape 
Fear  River,  X.  C,  at  an  exposure  61  miles  above  Wilmington  (4130), 
and  at  Johnsons  Cove  (4133);  Xeuse  River,  X.  C,  at  an  exposure  2 
miles  above  Kington  (4152),  and  at  an  exposure  34%  miles  above  Xew 
Bern  (4137);  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton,  Greene 
County,  X.  0.  (5814);  well  at  St.  Helena,  Pender  County,  X.  C, 
owned  by  the  Carolina  Trucking  Development  Company,  depth  190-200 
feet  f  4183)  ;  well  of  Clarendon  Waterworks  Company,  Wilmington,  X.  C. 
390-400  feet  (U.S.X.M.  cat.  Xo.  28919);  well  of  Charleston  Consoli- 
dated Railway  and  Lighting  Company,  Charleston,  S.  C,  at  depths  of 
1015-1030  feet  (7754),  1375-1400  feet  (7761),  and  1440-1450  feet 
(7762). 
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General  distribution. — New  Jersey — Marshalltown  formation  (Exo- 
gyra  ponderosa  zone)  :  Near  Swedeaboro.  Wenonah  sand  (Exogyra 
ponder osa  zone  ?)  :  Near  Crawfords  Corner.  Redbank  sand  (Exo- 
gyra costata  zone)  :     Shrewsbury  River. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  Bright- 
seat,  Prince  George's  County. 

Georgia — Ripley  formation  (Exogyra  costata  zone)  :  Usry's  mill, 
7  miles  north  of  Ellaville  (6482);  Biven's  plantation  on  Dry  Creek, 
3  miles  west  of  Pineville,  Marion  County  (3052)  ;  cuts  of  Seaboard 
Air  Line  Railway,  near  Renfroes  (6415,  6416)  ;  Johnsons  Hill,  4 
miles  north  of  Lumpkin  (6418). 

Chattahoochee  River,  Georgia-Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Banks 
Landing  (6406);  BlufTtown  (6405).  Lower  part  of  Ripley  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Roods  Lower  Bend 
(6401).  Upper  part  of  Ripley  formation  (Exogyra  costata  zone)  : 
Cowikee  Creek,  300  yards  above  its  junction  with  Chattahoochee  River 
(6399) ;  opposite  the  mouth  of  Burstahatchee  Creek  (6398)  ;  bluff  at 
Eufaula   (389,  854,  U.S.I.M.  cat.  No.  565). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Hatchechubbee  Creek,  one-half  mile 
south  of  Pittsview  (6808) ;  Seaboard  Air  Line  Railway  bridge  over 
Hatchechubbee  Creek,  2  miles  west  of  Pittsview  (6809).  Lower  part 
of  Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Cut 
of  Central  of  Georgia  Railroad,  1%  miles  southwest  of  Hurtsboro 
(6814);  "Conecuh  Falls/'  Union  Springs  (6820).  Upper  part  of 
Ripley  formation  (Exogyra  costata  zone) :  Natural  Bridge,  Snake 
Creek  road  from  Carlo wville  to  Snow  Hill  (174).  Lower  part  of 
Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  Henderson 
place,  2%  or  3  miles  south  of  Wetumpka  (6446)  ;  Alabama  River,  1 
mile  below  the  landing  at  Cahaba  (6824) ;  prairies  of  Massillon, 
Dallas  County  (265)  ;  1  mile  north  of  Choctaw  Bluff,  Greene  County 
(5398);  Warrior  River  at  Choctaw  Bluff  (595,  5397,  6425B),  at 
Stephens  Bluff  (6427),  at  Wolfs  Bluff  (6429B),  at  Dupheys  Landing 
(6430),  near  Lake  Bend  Bar  (6431),  at  Hatches  Bluff  (6432),  and 
near  Backbone  Bar  (6433)  ;  Fairfield  Bluff,  Tombigbee  River,  Pick- 
ens County  (6419);  one-half  mile  northwest  of  Jett,  Pickens  County 
(6422).  Upper  part  of  Selma  chalk  (Exogyra  costata  zone):  Old 
Canton  Landing,  Alabama  River  (6439) ;  Jones  Bluff,  Tombigbee 
River  (6806)  ;  Tombigbee  River  at  the  cement  works  near  Demopolis 
(6434),  at  Demopolis   (6435,  6931),  at  Simmons  Landing  (6436),  at 
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g  Bluff  (314,  6437,  6930)  :  public  road,  6  miles  north  of  Living- 
ston    6805)  :  Epes  road,  3%  miles  northeast  of  Livingston  (6S03)  ;  Lin- 
d,  8  miles  south  of  Gallion   (6795)  ;  Curls  station  road,  1  mile 
south  of  Livingston  (6801)  :  Coat  op  a  road,  2  miles  southeast  of  Living- 
ston  (6798). 

Mississippi — Tombigbee  sand   member   of  Eutaw   formation    (lower 
part   ot    Exogyra   ponderosa   zone)  :     Tombigbee  River   at  Blue  Bluff 
22),  near  Aberdeen    (6025),   at   Bartons  Bluff    (6449),   at  Vintons 
Bluff    (6448),   at   Plymouth   Bluff    (6451d,   6914),   and   at   Columbus 
50).     Eutaw  formation   (upper  part  of  Exogyra  ponderosa  zone): 
Public  road,  V/2  miles  east  of  Tupelo  (6453);  public  road,  5]/2  miles 
-     of   Booncville    (6454,    6909)  ;    three-quarters   of   a   mile   south   of 
Booneville  (6907).       Lower  part  of  Selma  chalk  (upper  part  of  Exo- 
gyra   ponderosa   zone)  :     Plymouth   Bluff,    Tombigbee   River    (6919) ; 
gullies  near  Plymouth  Bluff   (6920)  ;  public  road,  5%  miles  north  of 
east  of  West  Point    (6S85)  ;   gullies  in   field  of  Mr.   Terrell,   2   miles 
east   of  West    Point    (6884)  ;    abandoned   pit   at   West   Point    (6883)  ; 
Sakatonchee  River  at  crossing  of  Montpelier  road,  3 V2  miles  west  of 
West  Point   (6881);  1  mile  west  of  Cotton  Gin  Port   (6888);  gullies 
near  Black  Oak  Grove  church,  7  miles  northeast  of  Okolona   (6892)  ; 
gullies   in  field   2   miles   south   of  Tupelo    (6897)  ;   bald   spots   1   mile 
northeast  of  Okolona  (6891)  ;  cuts  of  Mobile  and  Ohio  Railroad  at  Gun- 
town   (6903)  ;  cut  of  Southern  Railway,  3  miles  southeast  of  Corinth 
,;0).       Upper  part  of  Selma  chalk   (Exogyra  costata  zone)  :     One 
mile  east   of  Cedar  Bluff   (6862)  ;  public  road,  3  miles  northwest  of 
Macon  (6840);  Brane's  plantation,  2%  miles  south  of  Macon  (6478); 
public  road,  2  miles  west  by  south  of  Macon   (6476)  ;  bluff  on  Oak- 
noxubee  River  near  Macon  (6475)  ;  cut  of  Mobile  and  Ohio  Railroad, 
south  of  Macon  (6841);  north-facing  slope  of  Running  Water 
5  miles  south  of  Macon  (6479);  Wahalak-Binnville  road,  west- 
facing  slope  of  Wahalak  Creek  valley,  6  miles  north  of  Scooba  (6480)  ; 
.  4%  miles  northwest  of  Cedar  Bluff   (6861);  gullies  near 
Osl  road,  3%  miles  northeast  of  Starkville   (6846);  Aikin  farm, 

orth    of   Starkville    (6845) ;   campus   of  Agricultural   and 
Mechanical  College,  Starkville  (6843,  0844);  1  mile  north  of  Shuqua- 
:    bald    spot-   and   gullies   2%  miles   northwest   of   Okolona 
Hies    3   miles   east   of   Troy    (6472);    West   Point-Houston 
I,  one-<juarter  mile  south  of  Caradine  store   (6860)  ;  public  road, 
V -j    miles    northwest    of    Booneville    (6456);    Southern    Railway,    2% 
of  Corinth   (6879);  "bald  knob"  on  Joseph  Reynolds'  place, 
3  miles  west  of  Corinth    (84§9);  public  road,  3%  miles  northwest  of 
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Booneville  (G456)  ;  gullies  near  Bethany,  Lee  County  (6465).  Rip- 
ley formation  (E.rogyra  costata  zone)  :  Bank  of  a  creek  at  crossing 
of  Aberdeen  road,  G1/^  miles  southeast  of  Pontotoc  (6469)  ;  public 
road,  5!/2  miles  east  of  Pontotoc  (6S57)  ;  public  road,  1  mile 
east  of  Pontotoc  (6855)  ;  cut  of  New  Orleans,  Mobile  and  Chi- 
cago Railroad,  2V2  miles  northwest  of  Pontotoc  (6858)  ;  near  Pontotoc 
(6852)  ;  near  Pontotoc  (6470)  ;  public  road,  IV2  miles  south  of  Houston 
(6474)  ;  gullies  north  of  Mobile  and  Ohio  Railway  (Houston  Branch), 
l1/^  miles  northeast  of  Houston  (6849);  White  Oak  Creek,  5^  miles 
northeast  of  Ripley  (6875)  ;  Owl  Creek,  3  miles  northeast  of  Ripley 
(707,  6464). 

Tennessee — Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone): 
Public  road,  one-quarter  mile  west  of  Adamsville  (6928).  Ripley 
formation  {Exogyra  costata  zone)  :  Public  road,  3  miles  west  of  Ad- 
amsville (6927). 

Arkansas — Brownstown  marl  {Exogyra  ponderosa  zone)  :  Ques- 
tionably in  this  formation  between  Dobyville  and  Okolona,  Clark 
County  (U.  S.  N.  M.  cat.  No.  22630)  ;  White  Cliffs  road,  one-half  mile 
south  of  Brownstown  (7486)  ;  same  road,  1  mile  south  of  Brownstown 
(7487);  White  Cliffs  (7489,  7490).  Marlbrook  marl  (lower  part 
of  Exogyra  costata  zone)  :  Old  Marlbrook  plantation,  7  or  8  miles 
northeast  of  Washington  (7478).  Nacatoch  sand  {Exogyra  costata 
zone)  :     Old  military  road,  2%  miles  northeast  of  Washington  (7474). 

Texas — Austin  chalk  (lower  part  of  Exogyra  ponderosa  zone)  : 
Prairie  Creek,  1%  miles  southwest  of  Arnold,  Dallas  County  (7540)  ; 
gullies  1  mile  south  of  Arnold,  Dallas  County  (7542).  Brownstown 
marl  just  above  the  Blossom  sand  {Exogyra  ponderosa  zone)  :  South- 
west outskirts  of  Paris  (7508).  Taylor  marl  {Exogyra  ponderosa 
zone)  :  Prom  beds  questionably  referred  to  the  Taylor,  1  mile  east 
of  Delvalle,  Travis  County  (7606)  ;  bank  of  a  branch  stream,  21/i 
miles  south  of  San  Marcos  (7618)  ;  San  Marcos  River,  2%  miles 
southeast  of  San  Marcos  (7619)  ;  Guadalupe  River,  4  miles  below  New 
Braunfels  (U.S.N.M.  cat.  No.  21204)  ;  4  miles  southeast  of  New 
Braunfels  (7626,  7627).  San  Miguel  formation  {Exogyra  ponderosa 
zone)  :  North-facing  bluff  of  valley  of  Agua  de  Puera  Creek,  about 
5  miles  southeast  of  Spofford  (8262).  Escondido  formation  {Exogyra 
costata  zone)  :  Cuevas  Creek  on  ranch  of  Indio  Cattle  Company,  3V2 
miles  east  of  the  main  ranch  house  and  16  miles  southeast  of  Eagle 
Pass  (8236). 
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Mexico — Upper  part  of  San  Felipe  formation,  which,  probably  corre- 
sponds in  aire  to  the  Exogyra  ponderosa  zone.  Arroyo,  2^>  miles  west 
by  north  of  Manuel  Station,   State  of  Tamanlipas. 

Eangc. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra cost  at  a. 

Ostrea  falcata  Morton 
Plate  39,  figures  1-10. 

1827.     Ostrea  falcata  Morton,  Acad.  Nat.  Sci.  Phila.  Jour.,  vol.  6, 

1st  ser.,  p.  50,  PI.  1,  fig.  2. 
1S30.     Ostrea  falcata  Morton,  Am.  Jour.   Sci.,   1st  ser.,  vol.  17,  p. 

2S4,  vol.  IS,  PL  3,  figs.  19,  20. 
1534.     Ostrea   falcata   Morton,    Synop.    Organ.    Rem.    Cret.    Group 

United    States,    Phila.,    p.    50,    PI.    3,    fig.    5    (not    PI.    9, 

figs.  6,  7). 
I860.     Ostrea  falcata  Owen,   Geol.   Survey  Arkansas  Second  Rept. 

Geol.  Recon.  Arkansas,  PI.  7,  fig.  5. 
1S6S.     Ostrea  larva  Cook,  Geol.   Survey  New  Jersey   (Geology  of 

New  Jersey),  p.  375,  text  figure. 

1569.  Ostrea  ungulata  Coquand,  Mon.  Genre  Ostrea  Terrain  Cre- 

tace,  p.  58,  PL  31,  fig.  12. 

1570.  Ostrea  larva  Credner,  Zeitsch.  Deutsch.  Geol.  Ges.,  Band  22, 

p.  226. 
1876.     Ostrea   larva  Gabb,   Acad.   Nat.   Sci.   Phila.   Proc,   vol.   28, 
p.  320. 

1884.  Ostrea    (Ahctryonia)    larva  White    (in   part),   U.    S.    Geol. 

Survey  4th  Ann.  Rept.,  p.  296,  fig.  8. 

1885.  Ostrea  larva  Whitfield  (in  part),  U.  S.  Geol.  Survey  Mon., 

vol.  9,  p.  34,  PI.  3,  figs.  5-7.     (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  34,  PI.  3,  figs.  5-7,  1886.) 
!   1889.     Ostrea  larva  Hill,  Geol.  Survey  Texas  Bull.  No.  4,  p.  6. 

1905.     Ostrea  falcata  Johnson,  Acad.   Nat.   Sci.   Phila.   Proc,  vol. 
57,  p.  11. 

1907.     Ostrea   falcata   Weller,    Geol.    Survey   New    Jersey,    Paleon- 
tology, vol.  4,  p.  444,  PL  43,  figs.  3-6. 

1 1»  1  0.     Ostrea  larva  subsp.  falcata  Gardner,  Md.  Geol.  Survey,  Upper 
Cretaceous  (2  vols.),  p.  552,  PL  22,  fig.  4. 

Description. — This  .species  has  been  found  at  eight  localities  in 
Nortli  Carolina,  and  most  of  the  specimens  are  well  enough  preserved 
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for  satisfactory  determination.  The  description  is  based  on  the  fig- 
ured specimens,  which  include  the  more  important  variations  observed 
in  North  Carolina. 

Shell  long,  relatively  narrow,  and  strongly  curved  backward.  Left 
valve  slightly  ventricose,  right  valve  compressed.  Beak  situated  cen- 
trally with  respect  to  the  hinge;  compressed  to  moderately  prominent 
on  left  valve  and  compressed  on  right  valve.  Scar  of  attachment 
small.  The  antero-  and  postero-dorsal  portions  of  the  shell  on  either 
side  of  the  beak  are  provided  with  wing-like  extensions  which  vary 
greatly  in  prominence.  The  dimensions  of  the  nearly  perfect  speci- 
men shown  in  Plate  39,  figures  2,  3,  are:  Length  (=  the  greatest 
dimension)  31  mm.,  height  (^vertical  distance  between  the  horizon- 
tal hinge  line  and  a  line  parallel  to  this,  touching  the  lowermost  por- 
tion of  the  convex  margin)   18  mm.,  thickness  about  6  mm. 

Hinge  small  and  variable  in  shape,  but  in  general  triangular  and 
crossed  by  concentric  growth  lines.  Ligamental  pit  narrow  and  dis- 
tinctly impressed  on  left  valve  and  shallow  and  more  obscure  on  right 
valve.  The  moderate  sized  adductor  scar  is  situated  5  to  10  mm. 
below  the  hinge  near  the  posterior  margin  of  the  shell. 

Surface  marked  by  fine  concentric  growth  lines  and  by  5  to  10  or 
more  strong  costae  or  plications  which  originate  along  the  central 
line  of  the  shell  and  extend  obliquely  backward  and  downward  to  the 
lower  convex  margin;  the  costae  and  intervening  depressions  alternate 
in  position  on  the  two  valves,  which  when  closed  fit  together  to  form  the 
zigzag  margin  shown  in  Plate  39,  figure  4.  Along  the  upper  con- 
cave portion  of  the  shell  are  small  shorter  costae  which  produce  a  simi- 
lar but  finer  zigzag  margin. 

Remarks. — This  species  belongs  to  a  group  of  variable,  plicated 
oysters,  one  of  which,  a  European  form,  Lamarck  designated  Ostrea 
larva.  Many  authors  have  referred  all  the  representatives  of  the 
group  to  Ostrea  larva,  but,  as  certain  authors  have  shown,  it  is  possible 
to  subdivide  them  into  several  fairly  well  defined  species.  In  1829 
Morton1  named  one  of  these  Ostrea  falcata.  In  1834  he  described3 
two  varieties  for  which  he  proposed  the  names  Ostrea  falcata  var. 
nasuta  (his  fig.  6)  and  Ostrea  falcata  var.  mesenterica  (his  fig.  7). 
In  1907  Weller8  raised  the  two  varieties  to  the  rank  of  species. 


!Acad.  Nat.   Sci.  Phila.  Jour.,  vol.  6,  pt.  1,  p.   50,  PI.    1,  fig.    2,   1829. 

2Synop.  Organ.  Rem.  Cret.  Group  United  States  Phila.,  p.  50,  PI.   9,  figs.  6,   7,   1834. 

8Geol.   Survey  New  Jersey,   Paleontology,   vol.   4,   pp.   444-448,   PI.   43,   figs.   3-14,    1907. 
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Lamarck's  original  description  of  Ostrea  larra  was  not  accompanied 

by  a  figure,  but  he  refers  to  a  figure  published  by  Knorr1  which  corre- 

dfl  more  closely  to  Morton's  variety  Ostrea  falcata  var.  mcsoitcrica 

than  to  other  American  types  of  the  group.       Morton's  original  figure 

a  falcata  differs  markedly  from  Knorr's  figure  and  is,  in  my 

ion,   a    distinct    species.        The   North    Carolina    specimens    agree 

ly   with    Morion's   original   figure   and   are   considered   specifically 

icaL 

. — Collection   of   the   Academy   of   Natural   Sciences   of   Phila- 
delphia.      From     the     Chesapeake     and     Delaware     canal     near     St. 
ges  ( ? ) . 

Distribution. — The    Carolinas — Feedee   formation    (Exogyra   costata 
zone)  :     Cape  Fear  Fiver,  N.  C,  at  Robinsons  Landing  (3356,  5419), 
at   Donohue   Creek   Landing    (4158,    5369),    and    at   Daniels   Landing 
54  |  ;  Northeast  Cape  Fear  River,  N.  C,  at  Johnsons  Cove  (4133); 
Neuse  Fiver,   N.   C,   at  an   exposure  2   miles   above   Kinston,   Lenoir 
nty  (4152)  ;  pits  on  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton, 
;ie   County,   N.   C.    (5814)  ;   well   at   St.   Helena,   Pender  County, 
X.   ('..«•  -  the  Carolina  Trucking  Development  Company,  at  a 

h  of  190-200  feet  (41S3)  ;  well  of  Clarendon  Waterworks  Company 
at  Wilmington,  N.  C,  at  a  depth  of  250-255  feet  (U.  S.  N.  M.  cat.  No. 
28917);  well  of  Charleston  Consolidated  Railway  and  Lighting  Com- 
pany, Charleston,  S.  C.  at  depths  of  1015-1030  feet  (7754),  and  1035- 
1045  feet  (7755). 

New  Jersey — Marshalltown   formation    (Exogyra   ponderosa  zone)  : 
c    Swedesboro.       Navesink  marl    (Exogyra  costata  zone)  :     Near 
New  Egypt;   near  Red  Bank;   at   Crosswicks  Creek. 

Delaware — Matawan  formation:  Chesapeake  and  Delaware  canal  at 
Sr.  Georges,  at  Camp  Fox,  and  opposite  Post  236  [questionably  Mata- 
wan].  Monmouth  formation  (Exogyra  costata  zone),  2  miles  west 
of  I  Delaware  city. 

Maryland — Monmouth,  formation  (Exogyra  costata  zone),  near  Seat 
I '       -ant. 

Georgia — Ripley  formation  (Exogyra  costata  zone)  :     Johnsons  Hill, 
4  miles  north  of  Lumpkin    (6418);  cuts  of  Seaboard  Air  Line  Rail- 
-  near  Tien f roes  (6413,  6414)  ;  public  road,  6  miles  south  of  Coffin- 
5883). 

ttahoochee  River,  Georgia-Alabama — Ripley  formation  (Exogyra 
iderosa  zone;:     Bluff   at  Eufaula    (186,   854,    6400). 


'i'etrif.   4,   pt.   2,   D   VII,   PL  fig.   6,    1768    I 
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Alabama — Ripley  formation  (Exogyra  costata  zone)  :  Natural 
Bridge,  Snake  Creek,  road  from  Carlowville  to  Snow  Hill  (174)  ; 
Prairie  Bluff,  Alabama  River  (270)  ;  Rocky  Bluff,  Alabama  River 
(1  mile  above  Prairie  Bluff)  (6792).  Selma  chalk  (Exogyra  costata 
zone)  :    Public  road,  6  miles  north  of  Livingston  (GS05). 

Mississippi — Lower  part  of  Selma  'chalk  (upper  part  of  Exogyra 
pouch rosa  zone)  :  Washes  in  fields  21/2  miles  south  of  Tupelo  (6897)  ; 
bald  spots  in  field  three-quarters  of  a  mile  west  of  Tupelo  (6891)  ; 
cut  of  Mobile  and  Ohio  Railroad,  3  miles  south  of  Corinth  (6913)  ;  cut 
of  Southern  Railway,  3  miles  southeast  of  Corinth  (3187,  6460)  ;  cut 
of  Mobile  and  Ohio  Railroad,  at  Booneville  (6455)  ;  public  road,  1% 
miles  southwest  of  Booneville  (6457)  ;  public  road,  1  mile  west  of 
Guntown  (6902)  ;  public  road,  2  miles  west  of  Guntown  (6901).  Upper 
part  of  Selma  chalk  (Exogyra  costata  zone)  :  Public  road,  1  mile 
east  of  Cedar  Bluff  (6862)  ;  public  road,  3  miles  northwest  of  Macon 
(6840);  Brane's  plantation,  2%  miles  south  of  Macon  (6478);  public 
road,  2  miles  southwest  of  Macon  (6476)  ;  cut  of  Mobile  and  Ohio  Rail- 
road, 3  miles  south  of  Macon  (6841)  ;  Shuqualak  road,  north-facing 
slope  of  Running  Water  Creek  valley,  5  miles  south  of  Macon  (6479)  ; 
Wahalak-Binnsville  road,  west-facing  slope  of  Wahalak  Creek  valley, 
6  miles  north  of  Scooba  (6480)  ;  Lee  Pearson's  place,  3  miles  north- 
west of  Starkville  (6847)  ;  bald  spots  and  gullies,  2%  miles  northwest 
of  Okolona  (6867)  ;  gullies  north  of  Pontotoc  road,  6  miles  west  of 
Tupelo  (6863)  ;  gullies  near  Shannon  road,  3  miles  east  of  Troy 
(6472)  ;  West  Point-Houston  road,  a  quarter  of  a  mile  south  of  Cara- 
dine  store  (6859)  ;  same  road,  2  miles  south  of  Caradine  store  (6860)  ; 
cut  of  Southern  Railway,  2%  miles  west  of  Corinth  (6879)  ;  "bald 
knob"  on  Joseph  Reynolds'  place,  3  miles  west  of  Corinth  (6459)  ; 
public  road,  3 Yo  miles  northwest  of  Booneville  (6456)  ;  gullies  near 
Bethany,  Lee  County  (6465).  Ripley  formation  (Exogyra  costata 
zone)  :     In  public  road  a  quarter  of  a  mile  east  of  Troy  (6471). 

Tennessee — Impure  phase  of  Selma  chalk  (Exogyra  yonder osa  zone)  : 
Gullies  near  public  road,  4  miles  southwest  of  Coffee  Landing,  Ten- 
nessee River  (6929)  ;  public  road,  a  quarter  of  a  mile  wTest  of  Adams- 
ville  (6928).  Ripley  formation  (Exogyra  costata  zone)  :  Public 
road,  7  miles  east  of  Lexington  (6926). 

Arkansas — Brownstown  marl  (Exogyra  ponderosa  zone)  :  One  and 
one-half  miles  south  of  Brownstown,  Sevier  County  (2216)  ;  near 
Hearn,  Clark  County  (U.S.KM.  cat.  No.  22589).  Marlbrook  marl 
(Exogyra  costata  zone)  :  Old  Marlbrook  plantation,  7  or  8  miles 
northeast    of    Washington    (7478) ;    near    Ozan,    Hempstead    County 
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i  l*.  S.  X.  M.  cat.  Xo.  22613).  Xacatoch  sand  (Exogyra  costata  zone)  : 
Old  military  road,  one-eighth  mile  northeast  of  the  station  at  Washing- 
ton |  <T479)  :  same  road.  2  miles  northeast  of  Washington  (2217,  7469)  ; 
Bame  road.  2%  miles  northeast  of  Washington  (7471);  same  road,  2V2 
miles  northeast  o\  Washington   (7474). 

Texas — Taylor  marl  (Exogyra  ponderosa  zone):  Bank  of  a  small 
branch,  2^  miles  south  of  San  Marcos  (7617);  San  Marcos  River, 
2%  miles  southeast  of  San  Marcos  (7618);  San  Marcos  River,  2% 
miles  south  of  San  Marcos  (7619).  Upson  clay  (Exogyra  ponderosa 
zone)  :  West-facing  slope  of  Imperialist  Creek,  3V2  miles  northwest  of 
Paloma,  Maverick  County  (S256) ;  Agua  de  Fuera  Creek,  about  2^ 
miles  southeast  of  SpofTord,  Kinney  County  (8259). 

Range. — From  the  upper  part  of  the  Exogyra  ponderosa  zone  through 
the  Exogyra  costata  zone. 

Ostrea  subspatulata  Forbes 

Plates  40,  41. 

lv4.">.     Ostrea  subspatulata  Forbes,  Quart.  Jour.  Geol.  Soc.  London, 
vol.  1,  pp.  61,  62,  text  figs,  on  pp.  61  and  62. 

1869.     Ostrea   subspatulata   Coquand,   Mon.    Genre   Ostrea    Terrain 
Cretace,  p.  43,  PI.  32,  figs.  2  and  3  (not  fig.  1),  Marseilles. 

1876.     Ostrea    subspatulata    Gabb,    Acad.    Wat.    Sci.    Phila.    Proc, 
p.  320. 

1884.     Ostrea   subspatulata   White,    U.    S.    Geol.    Survey   4th   Ann. 
Rept.,  p.  301,  PI.  37,  figs.  1  and  2. 
!   1007.     Ostrea  subspatulata  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  440,  PI.  42,  fig.  15. 

Description. — The  type  of  this  species  was  collected  by  Charles  Lyell 
on  Lewis  Creek  near  South  Washington  (near  the  present  site  of  Wa- 
tha),  Pender  County,  1ST.  C.  The  adult  individuals  are  well  char- 
acterized and  easily  recognizable  and  have  since  been  collected  at 
numerous  localities  in  Xorth  Carolina.  The  specimen  figured  in 
Plate  40  was  obtained  on  Northeast  Cape  Fear  River  at  an  exposure 
58%  miles  (by  the  river)  above  Wilmington,  within  a  short  distance 
of  the  mouth  of  Lewis  Creek,  and  probably  within  a  mile  of  the  Lewis 
Creek  locality  of  Lyell.  The  description  of  the  species  here  given 
is  based  on  this  and  other  typical  specimens  from  the  Peedee  formation 
in  Xorth  Carolina. 
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Shell  subovate  in  outline,  inequivalve,  elongated  in  the  direction 
of  the  height,  shorter  dorsally  than  ventrally.  Shell  wall  thick  and 
ponderous  in  the  umbonal  region,  becoming  thin  ventrally.  Beak 
small,  incurved,  and  situated  centrally.  Ventral  portion  of  shell 
curved  strongly  to  the  left.  Dimensions  of  the  right  valve  from 
Northeast  Cape  Fear  Hiver  (PI.  40)  :  Length  92  mm.,  height  (esti- 
mated)  123  mm.,  convexity  in  the  umbonal  region  38  mm. 

Hinge  broad  and  about  40  mm.  long;  a  broad,  shallow,  ligamental 
groove  extends  from  the  beak  to  the  inner  hinge  margin,  becoming 
broader  away  from  the  beak ;  hinge  plate  and  groove  marked  by  fine 
striations  transverse  to  the  hinge  line,  and  by  fine  concentric  growth 
lines. 

Interior  smooth;  adductor  scar  large,  situated  below  the  midheight 
and  toward  the  posterior  margin  of  the  shell ;  a  small  deeply  impressed 
pit  appears  centrally  5  to  10  mm.  below  the  inner  hinge  margin. 

Anterior  and  posterior  margins  nearly  straight  above,  diverging 
somewhat  away  from  the  hinge  extremities  and  becoming  sinuous  be- 
low; ventral  margin  regularly  rounded. 

Surface  marked  by  strongly  developed  growth  undulations  and  by 
more  or  less  strongly  developed  concentric  lamellae;  on  some  young 
individuals  fine,  irregular,  radiating  lines  appear  on  the  umbonal  por- 
tion of  the  shell  (PI.  41,  fig.  2). 

Remarks. — The  adult  individuals  of  this  species  are  easily  recog- 
nizable in  practically  all  cases,  although  they  show  some  variation  in 
shape,  ornamentation,  and  thickness.  Young  individuals  are  dis- 
tinguished with  difficulty  from  the  young  of  Ostrea  pratti  and  may 
also  be  confused  with  the  adults  of  0.  blachensis.  Certain  specimens 
found  in  the  upper  part  of  the  Black  Creek  formation  strongly  resemble 
the  young  of  0.  subspatulata  Forbes,  but  since  no  typical  adults  have 
been  found  in  that  formation  these  specimens  have  been  regarded  as 
either  the  young  of  0.  pratti  or  the  adults  of  0.  blachensis. 

The  cast  illustrated  by  Whitfield  in  U.  S.  Geol.  Survey  Monograph, 
vol.  9,  Plate  3,  figure  14,  is  incorrectly  identified,  for  the  position  of 
the  adductor  scars,  as  shown  by  the  impressions  on  the  cast,  indicate 
that  the  bend  of  this  shell  is  the  reverse  of  the  characteristic  bend  in 
the  shell  of  0.  subspatulata. 

The  shell  from  Maryland  described  by  Doctor  Gardner1  under  the 
name  0.  subspatulata  does  not  belong  to  this  species. 

Ostrea  owenana  Shumard  from  Chatfield  Point,  Navarro  County, 
Tex.,  is  less  convex  and  has  a  correspondingly  thinner  shell  than   0. 


iMd.  Geol.  Survey,  Upper  Cretaceous;  pp.  561-563,  PI.  23,  fig.  3,   and  PI.  24,  fig.  1,   1916. 
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.  but  in  other  respects  the  two  are  identical;  since,  how- 
ever, these  differences  are  constant.  L  am  inclined  to  regard  the  Chat- 
field  specimens  as  a  separate  species.  This  species  occurs  also  in  the 
N       toch  sand  of  southwest  Arkansas. 

. — The  type  is  probably  in  the  British  Museum.       It  was  ob- 
tained by  Charles  Lvell  on  Lewis  Creek  near  South  Washington  (now 
B   .    Pender   County,  ]ST.   C.     The  specimen   figured  in   Plate   40 
is   from   Northeast   Cape  Fear  River,   probably   within   a   mile   of   the 
Lewis  Creek  locality. 

Distribution  in  Xorth  Carolina. — Peedee  formation  (Exogyra  costaia 
/.one)  :  Marl  pit  at  Cronly  (76S1)  ;  Cape  Fear  River  at  Donohue 
Creek  Landing  (4158,  5369),  at  Robinsons  Landing  (3356,  5419),  at 
Indian  Wells  Landing  (3450,  4157,  5370),  at  Kings  Bluff  (3448),  at 
Qudlers  Landing  (3452),  at  Xeills  Eddy  Landing  (3451),  at  Bryants 
Landing  (8304),  at  Wanets  Landing  (4155),  and  at  Magnolia  Landing 
(4151,  8281);  Xortheast  Cape  Fear  River  near  Deep  Bottom  bridge 
4134),  at  a  place  61  miles  above  Wilmington  (4130),  at  a  place  58% 
miles  above  Wilmington  (4149),  at  Jacksons  Hole  (4140),  and  at 
Krooms  Bridge  (4166)  ;  Lewis  Creek,  %  to  1  mile  above  its  junction 
Xortheast  Cape  Fear  River,  Pender  County  (4168)  ;  French 
Brothers'  quarry,  Rocky  Point,  Pender  County  (778)  ;  Xeuse  River  at 
a  place  2  miles  above  Kinston  (4152),  and  at  the  Norfolk  and  Southern 
Railroad  bridge  southeast  of  Kinston  (4132)  ;  Contentnea  Creek  at 
a  place  V'-j  miles  above  Grifton  (4153);  pits  on  land  of  J.  F.  Brooks, 
2  miles  east  of  Grifton  (5814)  ;  well  owned  by  the  U.  S.  Government 
at  Fort  Caswell,  X.  C,  at  a  depth  of  1138-1140  feet   (4182). 

G  neral  distribution. — Xew  Jersey  (?) — Wenonah  sand  {Exogyra 
I  ondi  rosa  zone)  :  Questionably  near  Crawfords  Corner  and  near  Marl- 
boro. 

Georgia — Ripley  formation    (Exogyra  costata  zone)  :     A.  D.  Ray's 
farm  on  Hannahatch.ee  Creek,  7  miles  northeast  cf  Lumpkin  (3177); 
•  near  public  road,  lx/2  miles  east  of  Coffinton  (5382)  ;  city  artesian 
v.-r-i]  No.  2,  Albany,  at  a  depth  of  950  feet. 

Chattahoochee  River,  Georgia- Alabama — Ripley  formation  (Exogyra 
costata  zone)  :  Cowikee  Creek,  300  yards  above  its  junction  with 
Chattahoochee  River  (6390)  ;  between  the  mouth  of  Cowikee  Creek 
and  Eufaula  (850);  bluff  at  Eufaula  (186,  854,  6400,  and  ILS.X.M. 
cat.  No*.  507)  ;  10  miles  below  Eufaula  (0396)  ;  Alexanders  Landing, 
ilea  below  Eufaula  (6397). 

Alabama — Ripley  formation  (Exogyra  costata  zone):  Chewalla 
Creek,    near   Eufaula    (279)  ;    near   Carlowville    (177,   317);    Natural 
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Bridge,  Snake  Creek,  road  from  Carlowville  to  Snow  Hill  (174)  ; 
Prairie  Bluff,  Alabama  River  (270). 

Mississippi — Itipley  formation  (E.rogyra  costata  zone)  :  W.  O'Kel- 
ley's  farm,  21/o  miles  south  of  Dumas  (709)  ;  Davis  Branch,  in  sec. 
10,  T.  5S.,  R.  5E.   (543). 

Range. — Exogyra  costata  zone. 

Genus  GRYPHAEA  Lamarck 

1801.  Gryphaea  Lamarck.  Syst.  Anim.  sans  Vert.  p.  398  (in 
part). 

Type. — Gryphaea  arcuafa  Lamarck. 

A  discussion  in  regard  to  the  valid  type  species  of  this  genus  is  given 
by  Dr.  Dall  in  the  Transactions  of  the  Wagner  Free  Institute  of 
Science,  Philadelphia,  vol.  3,  pt.  4,  pp.  672-685,  1898. 

Gryphaea  yesicularis  Lamarck 

Plates  42-44. 

ISO 6.  Gryphaea  vesicularis  Lamarck.  Ann.  Mus.  Hist.  Nat.,  vol.  8, 
p.  160,  1806,  and  vol.  14,  p.  375,  PI.  22,  fig.  3,  1809. 

An  extensive  synonymy  of  the  species  with  reference  to  its  European 
representatives  is  given  by  Woods1  in  his  monograph  of  the  Cretaceous 
Lamellibranchia  of  England. 

The  American  representatives  of  the  species  have  been  usually  re- 
ferred by  different  authors  to  Gryphaea  vesicularis  Lamarck,  Gryphaea 
convexa  (Say),  Gryphaea  mutabilis  Morton,  and  Gryphaea  dissimi- 
laris  Weller.  An  accurate  synonymy  can  not  be  given  until  a  critical 
study  has  been  made  of  the  group. 

Doctor  Gardner2  has  attempted  to  divide  the  Maryland  representa- 
tives of  the  species  into  5  subspecies  which  she  has  designated  "races" 
A,  B,  C,  D,  and  E. 

Description. — The  specimens  of  Gryphaea  found  in  North  Carolina 
belong  to  a  variable  group  of  the  genus,  the  individuals  of  which  have 
been  included  by  some  authors  under  the  species  Gryphaea  vesicularis 
Lamarck,  while  others  have  attempted  to  subdivide  them  into  several 
species.  I  am  inclined  to  believe  that  it  is  possible  to  subdivide  the 
group  as  represented  in  the  Atlantic  and  Gulf  Coastal  Plain,  but   a 


iPaleontographical    Society,    vol.    2,    pt.    9,    pp.    360-366,    1913. 

2Gardner,  Julia  A.,  Md.  Geol.   Survey,  Upper  Cretaceous    (2  vols.),   pp.   571-578,    1916. 
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satisfactory  classification  can  be  accomplished  only  after  the  genus 
has  received  monographic  treatment.  As  such  a  study  can  not  be 
made  in  connection  with  the  present  paper,  I  have  thought  it  best 
tentatively  To  refer  all  the  Xorth  Carolina  specimens  to  Gryphaea 
nctdaris  Lamarck,  and  to  indicate  the  variations  observed  among 
them. 

The  genus  is  represented  in  the  collections  from  North  Carolina 
by  a  comparatively  small  number  of  individuals  preserved  in  various 
degrees  of  perfection  and  showing  a  rather  wide  range  of  variation. 
The  specimens  have  been  compared  with  the  rather  poor  figures  ac- 
companying the  original  description  of  the  species,  and  the  shell  from 
Xorth  Carolina  shown  in  Plate  42,  figure  2,  appears  to  agree  most 
closely  with   these  figures. 

"Woods'  in  his  monograph  referred  a  large  variety  of  forms  to  this 
species,  as  shown  by  the  numerous  illustrations  accompanying  the  text. 
To  judge  from  these  illustrations  and  the  descriptions  all  the  variations 
recognized  among  the  Xorth  Carolina  specimens  find  rather  close  par- 
allels among  the  English  representatives  of  the  species. 

Shell  extremely  variable,  but  in  general  subcircular  to  broadly  sub- 
elliptical  in  outline.  Left  valve  compressed  to  strongly  convex;  on 
most  specimens  a  constriction  extends  from  the  beak  obliquely  back- 
ward and  downward,  producing  a  wing-like,  more  or  less  strongly  con- 
vex extension  in  the  postero-dorsal  portion  of  the  shell;  a  similar  con- 
striction and  a  similar  though  smaller  wing-like  extension  appears  in 
front  of  the  beak  on  some  specimens.  Right  valve  flat  to  strongly  con- 
cave and  overlapped  by  the  margins  of  the  left  valve.  Beak  on  left 
valve  incurved,  varying  from  small  and  slightly  prominent  to  strongly 
prominent ;  situated  centrally  or  in  front  of  the  midlength.  Beak 
of  the  left  valve  small  and  subdued.  Shell  wall  relatively  thin  in 
young  and  medium  sized  individuals,  becoming  massive  in  adults. 
Approximate  dimensions  of  the  average-sized  specimen  shown  in  Plate 
42,  figure  5:  Length  about  SO  mm.,  height  80  mm.,  convexity  35  mm.; 
length  of  the  largest  shell  in  the  collection,  a  right  valve,  150  mm. 

Hinge  relatively  small,  triangular,  with  the  inner  or  basal  margin 
longer  than  the  sides;  ligamental  pit  triangular,  subequilateral,  rather 
shallow  on   both  valves. 

On  the  inner  surface  of  the  shell  on  either  side  of  the  hinge,  and 
just  below  the  dorsal  margin  on  both  valves,  are  irregularly  pitted  or 
striated  areas  of  greater  or  less  size.       Adductor  scar  relatively  small, 


•Op.  cit .,   pp.   300  374,   PI.  55,  figs.  4-9,   text  fig8.  142-182,    1913. 
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subcircular  to  broadly  subelliptical,  deeply  impressed  in  adults;  sit- 
uated above  the  midlieight  and  a  little  back  of  the  midlength  of  the 
shell. 

Surface  of  the  left  valve  smooth  with  the  exception  of  concentric 
growth  lines  and  rather  broad  and  irregular  groivth  undulations.  Sur- 
face of  right  valve  marked  by  concentric  growth  lines  and  by  distant, 
radiating  straight  lines  or  shallow  depressions. 

Remarks. — Of  the  specimens  figured  those  shown  in  Plate  42,  figures 
1,  3-5,  Plate  43,  figure  6,  and  Plate  44,  figures  1,  2,  are  similar  in 
form  to  the  variety  described  by  Morton1  under  the  name  Gryphaea 
mat ab His,  but  the  constrictions  on  either  side  of  the  beak  seem  to  be 
somewhat  more  strongly  developed  in  the  North  Carolina  specimens. 
The  specimens  illustrated  in  Plate  43,  figures  1-3,  are  perhaps  the 
young  of  the  variety  to  which  Say2  gave  the  name  Ostrea  convexa. 
The  specimen  shown  in  Plate  43,  figure  4,  though  very  imperfect,  sug- 
gests the  variety  to  which  Weller3  gave  the  name  Gryphaea  dissimi- 
laris. 

Although  one  can  readily  select  certain  types  of  Gryphaea  which, 
in  the  absence  of  intermediate  forms,  would  be  unhesitatingly  referred 
to  separate  species,  when  a  large  collection  from  the  Atlantic  and 
Gulf  Coastal  Plain  is  studied  many  individuals  are  found  which  can 
be  referred  only  with  much  uncertainty  to  one  or  the  other  of  the 
several  types. 

Distribution  in  the  Carolina^. — >Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Auger 
Hole  Landing,  Neuse  Eiver,  N".  C.  (5353)  ;  Blue  Banks  Landing,  Tar 
River  (5347). 

Peedee  formation  (Exogyra  costata  zone)  :  Worth  shore  of  Wacca- 
maw  Lake,  K.  C.  (4146) ;  Cape  Pear  River,  N.  C,  at  Donohue  Creek 
Landing  (4158);  at  Indian  Wells  Landing  (3450,  5370),  at  Daniels 
Landing  (4154),  at  Kings  Bluff  (3448),  at  Black  Rock  Landing 
(3449),  and  at  Magnolia  Landing  (4151)  ;  Northeast  Cape  Fear  River 
at  an  exposure  67V2  miles  above  Wilmington  (4131),  at  an  exposure 
66!/>  miles  above  Wilmington  (4161),  at  Johnsons  Cove  (4133),  at 
an  exposure  61  miles  above  Wilmington  (4130),  at  an  exposure  58% 
miles  above  Wilmington  (4149),  and  at  Jacksons  Hole  (4140)  ;  Neuse 


iAcad.  Nat.  Sci.  Phila.  Jour.,  1st  ser.,  vol.  6,  p.  81,  PI.  4,  fig.  3,  1828.  See  abo 
Weller,  Geol.  Survey  New  Jersey,   Paleontology,  vol.  4,  p.  452,  PI.   64,  fig.  1,    1907. 

2Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  p.  42;  see  also  Morton,  Acad.  Nat.  Sci.  Phila. 
Jour.,  1st  ser.,  vol.  6,  p.  79,  PI.  4,  figs.  1,  2,  1828,  and  Weller,  Geol.  Survey  New- 
Jersey,    Paleontology,    vol.    4,    p.    451,    PI.    45,    figs.    1,    2,    1907. 

3Geol.  Survey  New  Jersey,  Paleontology,  vol.  4,  p.  452,  PI.  46,  figs.  2,  3,   1907. 
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River,  2  miles  above  Kinston,  X.  C.  (415-")  ;  pita  on  land  of  J.  F.  Brooks, 
2  miles  east  of  Grifton,  Pitt  County,  N.  C.   (5814);  Davis  Landing, 

-   Peedee  "River,  S.  C.  (4159). 

listribution. — The   representatives   of   the  group   to   which 

oame  Orypkaea  vesicularis  is  tentatively  applied  in  this  report 
are  common  in  the  upper  part  of  the  Exogyra  ponderosa  zone  and  in 
the  Exogyra  costata  zone  of  the  Upper  Cretaceous  deposits  of  the 
Atlantic  and  Gulf  Coastal  Plain. 

Genus  EXOGYRA  Say 

1820.     Exogyra  Say,  Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  p.  43. 
T     e.—Ei    gyra  costata  Say. 

Exogyra  upatoiensis  Stephenson 

Plate  45,  figures  1-5. 

1014.     Exogyra  upatoiensis  Stephenson,  U.   S.  Geol.   Survey  Prof. 

Paper  81,  p.  46,  PL  13,  figs.  1-4. 
Description-. — The  description  here  given  is  based  on  two  imperfect 
•imens   from   a   deep   well   at   Charleston,   S.   C,   and   on  the  type 
specimens  from  the  Chattahoochee  region  south  of  Columbus,  Ga. 

Shell  small  and  thin  in  comparison  with  other  members  of  the  genus; 

subcircular  to  subovate  in  outline.       Dimensions  of  the  specimens  from 

Georgia  shown  on  Plate  45,  figures   1,  2  :  Length  35  mm.,  height  35 

mm.,  convexity  18  mm.       Dimensions  of  a  large  individual :     Length 

m.,  height  55  mm.,  convexity  18  mm. 

or  lower  valve  much  larger  than  right  valve,  strongly  convex,  at- 
tached in  proximity  of  beak  to  an  external  object;  the  scar  of  attachment 
and  causes  much  distortion  of  the  shell.  Apical  portion  spirally 
coiled  within  the  margin  of  the  shell;  the  coils  including  one  to  two 
volutions.  An  umbonal  ridge  more  or  less  clearly  defined  extends 
beak  in  a  curve,  conforming  to  the  spiral  twist  of  the  shell, 
to  tl  posterior  margin,  but  this  ridge  in  some  specimens  is  in- 

terrupted in  proximity  to  the  beak  by  the  scar  of  attachment.     Hinge 
deeply  impressed,  and  curved  to  conform  to  the  spiral  twist 
shell;  adductor  -car  large,  situated  slightly  above  the  midheight 
•>.  of  the  midlength  of  the  shell;  ligamental  groove  long,  nar- 
•  imprefl  ed. 
Surface  of  left   valve  marked  by  numerous  fine,  narrow,  frequently 
bifurcating  costae,  characterized  by  irregularity  as  regards  shape,  size, 
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and  prominence,  by  fine  concentric  growth  lines,  and  by  irregular 
growth  undulations  and  lamellae;  the  costae  bifurcate  along  the  um- 
bonal  ridge  more  frequently  than  elsewhere. 

Upper  or  right  valve  flat  or  slightly  concave,  operculiform,  subcir- 
cular  or  subovate  in  outline.  Beak  situated  several  millimeters  from 
the  margin,  the  spiral  twist  very  flat.  Surface  nearly  smooth  except 
in  a  narrow  band  near  the  margin  where  it  is  roughened  by  concentric 
sharp-edged  lamellae.  This  valve  inclosed  within  and  slightly  de- 
pressed below  the  projecting  margin  of  the  lower  valve. 

Cotypes. — Collection  of  the  U.  S.  National  Museum,  cat.  'Nos.  31219, 
31220,  31221.  From  Chattahoochee  Eiver  and  Upatoi  Creek,  south 
and  southeast  of  Columbus,  Ga. 

Occurrence  in  South  Carolina. — Black  Creek  formation  (Exogyra 
wpatoiensis  zone)  :  Well  of  Charleston  Consolidated  Railway  and  Light- 
ing Company,  Charleston;  depth  1974  to  2007  feet   (7778). 

Occurrence  in  the  Chattahoochee  region. — Georgia-Alabama — Basal 
beds  of  Eutaw  formation  {Exogyra  wpatoiensis  zone)  :  Bluff  on  Upatoi 
Creek  below  the  crossing  of  the  road,  7  miles  southeast  of  Columbus, 
in  Chattahoochee  County,  Ga.  (5373,  5377) ;  Broken  Arrow  Bend, 
Chattahoochee  River,  lO1/^  miles  below  Columbus,  Ga.  (both  banks  of 
the  river)  (847,  5384,  6408)  ;  Chattahoochee  River,  one-half  mile  below 
Broken  Arrow  Bend  (5385). 

Range. — Exogyra  upatoiensis  zone. 

Exogyra  ponderosa  Roemer 

Plate  45,  figures  6,  7 ;  Plate  46. 

1849.     Exogyra  ponderosa  Roemer,  Texas,  Bonn,  p.  395. 

1852.  Exogyra  ponderosa  Roemer,   Kreide  von   Texas,   Bonn,   pp. 

71-72,  Taf.  9,  figs.  2  a-b. 

1853.  Exogyra  ponderosa  Shumard,  Marcy's  Expl.  Red  River,  La., 

pp.  204-205. 
1857.     Exogyra    costata    Conrad   var.,    United    States-  and    Mexico 
Boundary  Survey  Rept.,  vol.  1,  pt.  2,  p.  154,  PI.  8,  fig.  3, 
PI.  9,  fig.  1. 

1869.  Ostrea  torosa  Coquand  (in  part),  Mon.  Genre  Ostrea  Terrain 

Cretace,  p.  38,  PL  9,  figs.  1-3. 

1870.  Exogyra    ponderosa   Credner,   Zeitsch.   Deutsch.    Geol.    Ges., 

Band  22,  p.  229. 
1875.     Exogyra  ponderosa  White,  U.   S.   Geog.   Surveys   W.   100th 
Mer.  Rept.,  vol.  4,  pt.  1,  p.  172,  PI.  14,  figs.  1  a-c. 

12 
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1n<4.     Ex  gyra  ponderosa  White,  U.  S.  Geol.  Survey  4th  Ann.  Kept., 

p.  306,  PL  50,  figs.  1-2. 
1ns<\     Exogyra   costata   Whitfield    (in    part),  U.   S.   Geol.    Survey 

Mon.,  vol.  9,   pp.   39-41,  PL  6,  figs.   1,  2.     (Geol.  Survey 

New  Jersey,  Paleontology,  vol.  1,  pp.  30-41,  PL  6,  figs,  1,  2, 

1886.) 
I   1893.     Exogyra  ponderosa  Stanton,  U.  S.  Geol.  Survey  Bull.   106, 

p.  65,  PL  7,  figs.  1,  2. 

1901.  Exogyra  ponderosa  Hill,  IT.  S.  Geol.  Survey   21st  Ann.  Kept., 

pt.  7,  PI.  45,  fig.  1. 

1902.  Exogyra  ponderosa  Hill   and  Vauglian,  U.   S.  Geol.   Survey 

Atlas,  Austin  folio  INTo.  76,  illustration  sheet,  fig.  46. 

1906.     Exogyra  ponderosa  Veatch,  IT.  S.  Geol.  Survey  Prof.  Paper 
4i\  PI.  9. 
Exogyra  ponderosa  Weller,  Geol.  Survey  New  Jersey  Paleon- 
tology, vol.  4,  pp.  458-460,  PL  47,  fig.  2. 

1014.     Exogyra   ponderosa   Stephenson,    IT.    S.    Geol.    Survey   Prof. 
Paper   81,   pp.    46-40;    PI.    13,    figs.    5-7;    PL    14;    PL    15, 
figs.  1,  2,  3. 
Exogyra  ponderosa  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  p.  560. 

Description. — This  species  is  represented  in  the  collections  from 
Xorth  Carolina  by  young  and  medium  sized  specimens,  no  shells 
larger  than  that  shown  in  Plate  46  having  been  discovered. 

Shell  of  adult  thick,  subcircular  to  subovate  in  outline.  Dimensions 
of  the  specimen  shown  in  Plate  46 :     Length  about  97  mm.,  estimated 

ight  108  mm.,  convexity  about  47  mm. 

or  lower  valve  much  larger  than  right  valve,  convex,  attached 
in  proximity  to  beak  to  an  external  object,  this  part  of  the  shell  being 
often  very  much  deformed  by  the  scar  of  attachment.  Apical  portion 
soiled  within  the  margin  of  the  shell.  A  more  or  less  clearly 
defined  umbonal  ridge  extends  from  the  beak  backward  in  a  curve 
forming  to  the  spiral  twist  of  shell,  to  the  lower  posterior  margin, 
usually,  however,  becoming  rounder  and  less  clearly  recognizable  to- 
wards the  margin.  Binge  narrow  with  ligamental  groove  deeply 
impressed,  paralleled  on  the  upper  side  by  a  rather  faintly  developed, 
narrow,  .shallow  groove,  both  grooves  curved  to  conform  to  the  spiral 
twist  of  shell;  posterior  to  the  larger  groove  on  the  inner  surface  is  a 
broad,  shallow  pitted  or  striated  depression  which  is  not  equally  distinct 
on  all  specimens.    Adductor  scar  broadly  oval  in  outline,  situated  a  little 
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above  the  midheight  and  a  little  back  of  the  midlength  of  the  shell. 
Surface  marked  by  thin,  rather  prominent,  concentric,  imbricating 
growth  lamellae,  with  intermediate  fine  growth  lines;  radiating  costae 
either  entirely  absent,  or  small,  regularly  arranged  costae  are  present 
in  proximity  to  the  beak,  extending  back  from  the  beak  one-half  to 
three-quarters  of  an  inch ;  in  addition  to  the  preceding,  faint,  irregular 
costae  may  extend  back  to  varying  distances  from  the  beak. 

Upper  or  right  valve  flat  or  slightly  concave,  operculiform,  sub- 
circular  or  subovate  in  outline,  with  a  nearly  flat,  spiral  twist,  the  beak 
being  well  within  the  margin;  beak  depressed;  this  valve  enclosed 
within  and  slightly  depressed  below  the  projecting  margin  of  the  lower 
valve.  Hinge  narrow  with  deeply  impressed  ligamental  groove  curved 
to  conform  to  the  spiral  twist  of  shell,  the  upper  margin  of  the  groove 
finely  crenulated;  posterior  to  the  groove  a  striated  protuberance  oc- 
cupies a  position  in  apposition  to  the  similarly  striated  depression  on 
the  left  valve.  The  surface  is  marked  in  proximity  to  the  beak  by 
numerous  fine,  concentric  growth  lines,  and  toward  the  margin  by 
projecting,  imbricating  lamellae,  separated  by  deep,  narrow  depres- 
sions. 

Remarks. — In  the  eastern  Gulf  region  and  in  Texas  the  species  at- 
tains ponderous  size,  some  individuals  exceeding  200  mm.  in  their 
greatest  dimensio'n.  In  common  with  other  representatives  of  the 
family  Ostreiclae,  this  species  exhibits  considerable  variation  in  form 
and  sculpture.  A  variety  exhibiting  irregularly  developed  costae  is 
described  on  following  pages. 

Liithy1  has  recently  described  and  figured  an  Exogyra  from  the 
"Senonian"  of  Peru  (exact  locality  not  stated),  under  the  name  Ostrea 
torosa  D'Orbigny.  He  regards  it  as  identical  with  E.  ponderosa 
Roemer,  which,  however,  he  unceremoniously  sweeps  into  the  synonymy. 
If  his  figures  are  reliable  the  author  was  not  justified  in  referring  this 
shell  to  the  Texas  species,  and  even  though  he  were  correct  in  his 
identification,  he  failed  to  give  critical  consideration  to  the  history  of 
the  name  he  used.  Ostrea  torosa  was  first  used  by  Morton3  (not  by 
IVOrbigny)  in  1833,  and  the  species  was  based  on  a  very  imperfect 
specimen,  still  preserved  in  the  collections  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  which  probably  belongs  to  E.  costata  Say. 


1Liithy,  Jakob.  Beitrag  zur  Geolozie  und  Paleontologie  von  Peru.  Inaugural-Dissertation 
zur  Erlangung  der  philosophischen  Doktorwiirde  vorgelegt  der  philosophischen  Fakultat  II 
der  Universitat   Zurich,  pp.   33,    34,   Taf.   3,   figs,   la,    lb,    1918. 

"Morton,  S.  G-.  Synopsis  of  the  organic  remains  of  the  ferruginous  sand  formation  of 
the  United  States:  Am.  Jour.  Sci.,  1st  ser.,  vol.  24,  1833,  p.  130,  PI.  X,  fig.  1;  Synopsis 
of  the  organic  remains  of  the  Cretaceous  group,  p.   52,   PI.  X,  fig.   1,   1834. 
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Distribution  in  the  Carolines. — Snow  Hill  calcareous  member  of 
Black  Crook  formation  (upper  part  of  Exogyra  ponderosa  zone) :  Blue 
Banks  Landing,  Tar  River,  N.  C.  (4144;  5347);  Snow  Hill,  Greene 
County,  X.  C.  785,  5348);  Contentnea  Creek,  6  miles  below  Snow 
Hill.  X.  C.  (4142);  Auger  Hole  Landing,  XTeuse  River,  X.  C.  (4160, 
5353)  ;  well  of  Clarendon  Waterworks  Company,  Wilmington,  X.  C,  at 
depths  of  1061-1095  feet  (?)  (U.S.X.M.  cat,  Xo.  28925),  and  1087- 
1088  feet  (U.S.X.M.  cat.  Xo.  28926);  well  of  Charleston  Consolidated 
Railway  and  Lighting  Company,  Charleston,  S.  C,  at  a  depth  of  1832 
feet  (7771)  and  questionably  at  a  depth  of  1S62  feet  (7774). 

General  distribution. — Xew  Jersey — Marshalltown  formation  (Exo- 
gyra ponderosa  zone)  :     Xear  Swedesboro. 

Delaware. — Reported  by  Doctor  Gardner  from  the  Matawan  forma- 
tion in  an  old  water-filled  marl  pit  just  east  of  Post  236,  Chesapeake 
and  Delaware  Canal. 

Chattahoochee  region,  Georgia-Alabama — In  the  eastern  Gulf  region 
the  species  is  common  in  the  zone  of  Exogyra  ponderosa  and  has  been 
collected  from  64  localities  distributed  along  a  belt  10  to  20  miles 
wide,  extending  from  Chattahoochee  County,  Ga.,  through  Alabama 
and  Mississippi  to  McXairy  County,  Tenn.  A  detailed  account  of 
the  distribution  of  the  species  is  given  in  U.  S.  Geological  Survey 
Professional  Paper  81,  1914,  tables  2-9,  p.  24,  and  pp.  50-53.  Typical 
localities  at  which  the  species  has  been  found  in  the  eastern  Gulf 
region  are  enumerated  in  this  and  following  paragraphs.  Tombigbee 
sand  member  of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa 
zone)  :  Cut  of  Seaboard  Air  Line  Railway,  2^  miles  northwest  of 
Cusseta,  Chattahoochee  County,  Ga.  (5379) ;  Big  Bend,  Chattahoochee 
River,  24a/2  miles  below  Columbus,  right  bank  (5388)  ;  Banks  Landing, 
Chattahoochee  River,  26y2  miles  below  Columbus,  in  Chattahoochee 
County,  Ga.  (6406);  Bluff  town,  Chattahoochee  River,  Sl1/^  miles  be- 
low Columbus,  in  Chattahoochee  County,  Ga.   (844,  5392,  6405). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway  5 
miles  southwest  of  Seale,  Russell  County  (6827)  ;  Choctaw  Bluff,  War- 
rior River,  4  miles  south  of  Eutaw,  Greene  County  (273,  6425a). 
Lower  part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa 
zone;  :  "Conecuh  Falls,"  Union  Springs,  Bullock  County  (6820).  Lower 
part  of  Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  War- 
rior River,  Hatches  Bluff,  iy2  miles  above  Demopolis  (by  the  river), 
in  Hale  County  (6432). 
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Mississippi — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  ponder osa  zone)  :  Plymouth  Bluff,  Tombigbee  River, 
4  to  5  miles  northwest  of  Columbus,  Lowndes  County  (282,  6451a-c, 
6414,  6918)  ;  Bluff  on  Tombigbee  River  at  Aberdeen,  Monroe  County 
(6925)  ;  one  mile  west  of  Cotton  Gin  Port,  Monroe  County  (including 
also  the  immediate  base  of  Selma  chalk)  (6886,  6888)  ;  Hare's  old 
mill  site  on  Big  Brown  Creek,  9  miles  east  of  Booneville,  Prentiss 
County  (6458,  6911).  Selma  chalk  (upper  part  of  Exogyra  ponder osa 
zone)  :  Allen  Gavin  place,  12  miles  east  of  Brookville,  Noxubee  County 
(6880)  ;  gullies  on  Erskine  Miller's  place  near  Black  Oak  Grove  church, 
7  miles  northeast  of  Okolona  in  Monroe  County  (6892);  cut  of  Mo- 
bile and  Ohio  Railroad  south  of  station  at  Booneville,  Prentiss  County 
(6455a)  ;  bald  spot  near  Geeville  road,  1%  miles  southwest  of  Boone- 
ville, Prentiss  County  (6457). 

Tennessee — Impure  phase  of  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Roadside  exposure,  one-quarter  mile  west  of  Adams- 
ville,  McNairy  County   (6928). 

Arkansas — West  of  Mississippi  River  the  species  has  been  collected 
at  the  localities  enumerated  in  this  and  following  paragraphs.  Browns- 
town  marl  (upper  part  of  Exogyra  ponderosa  zone)  :  Public  road, 
one-half  mile  southeast  of  Delight,  Pike  County  (8285)  ;  White  Cliffs 
road,  one-half  mile  south  of  Brownstown,  Sevier  County  (7486)  ;  same 
road,  one  mile  south  of  Brownstown  (7487) ;  vicinity  of  White  Cliffs, 
Sevier  County  (2254,  5856)  ;  one  mile  north  of  White  Cliffs  (7491)  ; 
Ben  Lomond  road,  2  miles  north  of  Mills  Perry,  12  miles  north  of 
Ashdown,  in  Sevier  County  (7483). 

Texas — Austin  chalk  (lower  part  of  Exogyra  ponderosa  zone)  :  Dal- 
las road,  2%  miles  southwest  of  Arnold,  Dallas  County  (7544)  ;  Wal- 
nut Creek,  8%  miles  northeast  of  Austin  (7581)  ;  Walnut  Creek,  7y2 
miles  northeast  of  Austin  (7582)  ;  6  miles  northeast  Pflugerville,  Travis 
County  (No.  341,  Hill  collection)  ;  Onion  Creek,  one-half  mile  below 
Lockhart  Crossing,  Travis  County  (No.  43,  Hill  collection)  ;  William- 
son Creek  between  the  upper  and  lower  Lockhart  roads,  Travis  County 
(No.  51,  Hill  collection)  ;  Blanco  River,  just  below  the  San  Marcos 
road  bridge,  5l/£>  miles  northeast  of  San  Marcos  (7639);  Guadalupe 
River,  east  of  New  Braunfels  (7624)  ;  "Falls  of  the  Guadalupe,"  2l/2 
miles  south  of  New  Braunfels  (7629);  Cibolo  Creek,  one-half  mile 
above  Selma,  Bexar  County  (7660)  ;  Hondo  Creek,  6  miles  west  of 
north  of  Hondo,  Medina  County  (7671);  White  Cliff,  Seco  Creek, 
61/2  miles  north  of  D'Hanis,  Medina  County   (7704) ;   Utopia   road, 
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6  miles  north  of  Sabinal,  Uvalde  County    (7712)  ;  west  end  of  Ana- 
cacho  Mountain,  Kinney  County   (S270). 

Texas  (oont.). — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
Eone)  :  Manchester  road,  4  miles  north  of  Clarksville,  Red  River 
County  (J494);  same  road,  ±\-2  miles  north  of  Clarksville  (7495); 
in  a  ravine  in  the  southwestern  part  of  Paris,  Lamar  County  (7506)  ; 
Atlas  road  at  crossing  of  Texas  and  Midland  Railroad,  4  miles  south  of 
Paris  ^7497");  4  miles  south  of  Paris  (4059).  Annona  chalk  (upper 
part  of  Exogyra  ponderosa  zone)  :  Two  miles  southwest  of  Clarks- 
ville, Red  River  County  (4065).  Taylor  marl  (upper  part  of  Exo- 
■  ponderosa  zone)  :  Two  miles  east  of  north  of  Enloe,  Delta  County 
61,  7500);  just  east  of  Walnut  Creek,  li/>  miles  below  Sprinkle, 
Travis  County  (75S4)  ;  4y2  miles  east  of  Austin  (U.S.N.M.  cat.  No. 
21176)  :  bank  of  a  small  branch  stream  21/!  miles  south  of  San  Marcos, 
Hays  County  (7617);  San  Marcos  River  bluffs,  2^2  to  3  miles  south- 
east of  San  Marcos  (761S-7620)  ;  Guadalupe  River,  4  miles  below 
New  Braunfels  (U.S.N.M.  cat.  No.  21201);  gully  south  of  Clear 
Springs  road,  4  miles  southeast  of  New  Braunfels  (7626,  7627);  3 
miles  south  of  New  Braunfels  (U.S.N.M.  cat.  No.  21247);  Cibolo 
Creek,  1  mile  southeast  of  Schertz,  Guadalupe  County  (7655)  ;  Leon 
Creek,  crossing  of  Culebra  road,  Bexar  County   (7787). 

Texas  (cont.). — Anacacho  formation  (upper  part  of  Exogyra  'pon- 
derosa zone)  :  Medina  River  at  the  upper  crossing,  Castroville, 
Medina  County  (7664);  Hondo  Creek  at  the  King  Water  Hole, 
3  miles  west  of  north  of  Hondo,  Medina  County  (7680)  ;  same 
creek  I'j  mile  above  the  King  Water  Hole  (7681);  bluff  on 
Seco  Creek,  2  miles  north  of  D'Hanis,  Medina  County  (7693)  ;  same 
creek,  21/,  miles  north  of  D'Hanis  (7695)  ;  Sabinal  River,  31/2  miles 
north  of  Sabinal,  Uvalde  County  (7706)  ;  same  river,  "Chalk  Bluff," 
i.'i_,  to  3  miles  north  of  Sabinal  (7707,  7708);  hill  east  of  Sabinal 
River  near  Dilliard's  ranch,  5  miles  north  of  Sabinal  (1877)  :  just 
th  of  the  Flowers  ranch  house  (old  Beasley  ranch)  on  Muela  Creek, 
Kinney  County  (8266).  Upson  clay  (upper  part  of  Exogyra  ponder- 
osa zone)  :  Agua  de  Fuera  Creek,  2  miles  southeast  of  Spofford, 
Kinney  County  (8261);  tank,  31/,  miles  south  of  Darling  siding,  east 
of  the  Galveston,  Harrisburg  and  San  Antonio  Railway,  Maverick 
County  (8254)  ;  Imperialist  Creek,  3^  miles  northwest  of  Paloma  sid- 
ing, Maverick  County  (8256)  ;  Las  Moras  Creek,  2Y2  miles  above  the 
le  Pass-Del  Rio  road,  Maverick  County  (8232).  San  Miguel  forma- 
tion Tupper  part  of  Exogyra  ponderosa  zone)  :  Tank  east  of  the  Uvalde 
road,  18  miles  northeast  of  Eagle  Pass  (8249);  Uvalde  road,  15  miles 
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northeast  of  Eagle  Pass  (8251);  west-facing  slope  of  Elm  Creek,  east 
of  Paloma  siding,  Maverick  County  (8252). 

Outside  of  the  Coastal  Plain. — Specimens  considered  referable  to 
this  species  have  been  obtained  from  two  localities  outside  of  the  At- 
lantic and  Gulf  Coastal  Plain.  One  of  the  localities  is  represented 
by  a  specimen  in  the  National  Museum  labeled  as  follows:  "U.S.G.S. 
loc.  ~No.  622,  across  the  Rio  Grande  from  Presidio,  Tex.,  near  top  of 
shales.  Collected  by  C.  A.  White  and  T.  W.  Stanton."  Stanton1 
compares  the  horizon  where  this  was  found  with  that  of  the  inverte- 
brate-bearing beds  near  San  Carlos,  Presidio  County,  Tex.,  which  he 
regards  as  synchronous  with  a  part  of  the  Taylor  marl. 

The  second  locality  is  represented  by  several  specimens,  referred  to 
this  species  by  C.  A.  "White2,  which  were  obtained  "east  of  Impractica- 
ble Ridge,  Utah,"  from  beds  now  known  to  belong  to  the  Colorado  group. 
The  figured  specimen  is  in  the  National  Museum  (U.S. 1ST. M.  cat.  ~No. 
13417)  and  has  been  examined  by  the  writer.  It  is  not  a  typical  rep- 
resentative of  the  species,  but  is  nearer  to  it  than  to  any  other  described 
species.  Until  more  specimens  have  been  obtained  from  this  locality 
and  their  variations  noted,  it  is  perhaps  best  to  regard  it  as  referable 
to  this  species. 

Exogyra  ponderosa  var.  erraticostata  Stephenson 

Plate  47,  figure  1. 

1914.  Exogyra  'ponderosa  var.  erraticostata  Stephenson,  U.  S.  Geol. 
Survey  Prof.  Paper  81,  p.  49,  50;  PL  15,  fig.  4;  PI.  16. 
figs.  1,  2. 

Description. — This  variety  is  represented  in  the  collections  from  the 
Carolinas  by  a  few  specimens,  all  of  which  are  more  or  less  broken 
or  waterworn,  and  the  description  is  based  chiefly  on  the  more  perfect 
material  from  the  eastern  Gulf  region. 

In  all  its  characters  except  the  surface  ornamentation  of  the  left 
or  lower  valve,  this  variety  is  essentially  like  the  typical  Exogyra 
ponderosa  Roemer.  The  surface  of  the  left  valve  is  characterized 
by  the  presence  of  more  or  less  well  defined,  sharp  to  round  crested 
radiating  costae  or  plications  which  differ  from  the  costae  on  Exogyra 
costata  Say  in  their  generally  weaker  development,  and  in  their  strik- 
ing irregularity  as  regards  size,  shape,  and  distribution.  In  prox- 
imity to  the  beak  the  shell  is,  as  a  rule,  ornamented  with  small,  re^u- 


iBnll.  U.   S.   Geol.    Survey  No.   164,    p.    82,    1900. 

2Rept.  U.  S.   Geog.    Surveys  W.    100th  Mer.,  vol.   4,   pt.    1,   p.    172,   PI.    XIV,   fiers      1   a-c 
1877. 
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larly  arranged  radiating  costae  which  extend  backward  over  the  shell 
only  one-half  to  three-quarters  of  an  inch,  such  as  are  present  on  some 
specimens  of  Exogyra  ponderosa  Roomer,  but  these  merge  into  the  ir- 
regular costae  which  characterize  the  variety.  The  irregular  costae 
extend  backward  3  to  5  inches  from  the  beak,  becoming  weaker  in  the 
direction  of  the  margin;  on  a  considerable  part  of  the  surface  border- 
ing the  margin  of  large  individuals  the  costae  are  either  very  faint 
or  entirely  absent.  All  gradations  in  surface  ornamentation  are  found 
between  the  extremes  of  this  variety  and  typical  specimens  of  Exogyra 
ponderosa  Roemer. 

Remarks. — In  the  Gulf  region  the  variety  has  not  been  found  above 
the  zone  of  Exogyra  ponderosa.  In  Worth  Carolina  the  only  speci- 
mens that  can  be  satisfactorily  identified  with  it  are  found  in  the  lower 
part  of  the  Peedee  formation,  that  is,  in  the  basal  part  of  the  Exogyra 
costata  zone.  Specimens  of  Exogyra  from  the  Snow  Hill  calcareous 
member  of  the  Black  Creek  formation  (upper  part  of  Exogyra  ponr- 
derosa  zone)  previously  referred  to  the  variety1  are  now  regarded  as 
belonging  to  Exogyra  costata  var.  spinosa  (see  p.  179,  PI.  50,  figs.  1-4). 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31225. 
From  the  base  of  the  Selma  chalk  (Exogyra  ponderosa  zone),  1  mile 
west  of  Cotton  Gin  Port,  Monroe  County,  Miss.   (6888). 

Distribution  in  North  Carolina. — Basal  beds  of  Peedee  formation 
(lower  part  of  Exogyra  costata  zone)  :  Cape  Fear  River  at  Kellys 
Cove  Landing  (3353),  questionably  at  Indian  Wells  Landing  (3450), 
Donohue  Creek  Landing  (4158),  and  questionably  at  Robinsons  Land- 
ing (3356). 

General  distribution. — New  Jersey — Judging  from  WellerV  descrip- 
tion of  Exogyra  ponderosa  Roemer,  the  variety  is  present  in  the  Mar- 
sh alltown  formation  of  the  Matawan  group,  in  association  with  the 
typical  form  of  the  species.  Although  he  has  not  listed  the  genus 
from  formations  older  than  the  Marshalltown,  I  have  seen  one  speci- 
men of  E.  ponderosa  var.  erraticostata  from  the  Woodbury  clay  at 
Haddonfield,  N.  J.,  in  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia;  the  irregular  costae  are  not  strongly  developed,  and 
the  specimen  might  be  considered  intermediate  between  this  variety 
and  the  typical  form  of  the  species. 

Typical  localities  in  Georgia — Tombigbee  sand  member  of  Eutaw  for- 
mation (lower  part  of  Exogyra  ponderosa  zone)  :  Banks  Landing,  Chat- 
►chee  River,  in  Stewart  County  (6406).       Lower  part  of  Ripley 


on,    L.   W.,    F.    S.   Oeol.    Survey  Prof.   Paper   81,   p.    50,    1914. 
:.    New  Jersey,  Paleontology,  vol.  4,  pp.  460-462,  1907. 
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formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Bluff  on  Chatta- 
hoochee River   at   Florence,   Stewart   County    (5395,   6404). 

Typical  localities  in  Alabama — Tomibigbee  sand  member  of  Eutaw 
formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Public  road,  1% 
miles  east  of  Old  Hamburg,  Perry  County  (6441) ;  Erie  Bluff,  Warrior 
River,  Greene  County   (6932). 

Typical  localities  in  Mississippi — Selma  chalk  (upper  part  of  Exo- 
gyra ponderosa  zone)  :  Gullies  near  Plymouth  Bluff,  Tombigbee  River, 
4  or  5  miles  northwest  of  Columbus  (6920)  ;  one  mile  west  of  Cotton 
Gin  Port,  Monroe  County  (6886,  6888);  gullies  on  Erskine  Miller's 
place  near  Black  Oak  Grove  church,  7  miles  northeast  of  Okolona, 
Monroe  County  (6892)  ;  cut  of  Mobile  and  Ohio  Railroad  south  of 
Booneville,  Prentiss  County   (6455). 

Tennessee — Impure  phase  of  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Selmer  road,  one-quarter  mile  west  of  Adamsville, 
McNairy  County  (6928)  ;  Adamsville  road,  4  miles  southwest  of  Coffee 
Landing,  Tennessee  River  (6929). 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone)  :  One-half  mile  southeast  of  Delight,  Pike  County  (8285)  ;  Ben 
Lomond  road,  2  miles  north  of  Mills  Ferry,  12  miles  north  of  Ashdown, 
Sevier  County  (7483);  Brownstown  road,  1  mile  southeast  of  Ben 
Lomond,  Sevier  County  (7485)  ;  north  of  "White  Cliffs,  Sevier  County 
(5856). 

Texas — Austin  chalk  (lower  part  of  Exogyra  ponderosa  zone)  :  Seven 
miles  northeast  of  Dallas  (578)  ;  Onion  Creek,  one-half  mile  below  the 
Lockhart  road  crossing  Travis  County  (No.  43,  Hill  collection)  ;  same 
creek,  one-half  mile  above  Bluff  Springs,  Travis  County  (No.  54,  Hill 
collection)  ;  Bluff  on  Tequesquite  Creek,  a  few  hundred  yards  below 
the  Del  Rio  road  crossing,  Maverick  County  (8229).  Brownstown  marl 
(upper  part  of  Exogyra  ponderosa  zone)  :  Manchester  road,  4  miles 
north  of  Clarksville,  Red  River  County   (7494). 

Range. — Ranges  through  the  Exogyra  ponderosa  zone,  and,  in  North 
Carolina,  into  the  base  of  the  Exogyra  costata  zone. 

Exogyra  costata  Say 

Plate  47,  figures  2-5;  Plate  48. 

1820.     Exogyra  costata  Say,  Am.  Jour.  Sci.,  1st  ser.,  vol.  2,  p.  43. 
1828.     Exogyra  costata  Morton,  Acad.  Nat.  Sci.  Phila.  Jour.,  1st  ser., 
vol.  6,  p.  85,  PI.  6,  figs.  1-4. 
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1S30.     Exogyra   costata  Morton,   Am.   Jour.   Sci.,   1st  ser.,  vol.   17, 
p.  284. 
I  1833.     Ostrea  torosa  Morton,  Am.  Jour.  Sci.,  1st.  ser.,  vol.  24,  p.  130, 

PL  10,  fig.  1. 
I   1834.     Ostrea  torosa  Morton,  Synop.  Organ.  Rem.  Cret.  Group  United 
States,  Phila.,  p.  52,  PI.  10,  fig.  1. 
1S34.     Exogyra  costata   Morton,   Synop.   Organ.  Rem.   Cret.   Group 

United  States,  Phila.,  pp.  55,  56,  PL  6,  figs.  1-4. 
1840.     Exogijra  costata  Troost,  Fifth  Geol.  Kept.  Tennessee,  p.  46. 
I   1849.     Exogyra  costata  Roomer,  Texas,  Bonn,  p.  396. 

852.     Exogyra  costata  Roomer,  Kreide  von  Texas,  Bonn,  p.  72. 

1857.  Exogyra  costata  Conrad,  United  States  and  Mexico  Boundary 

Survey  Rept.,  vol.  1,  pt.  2,  pp.  154,  155,  PL  9,  figs,  2a-b, 
PL  10,  fig.  1. 
L858.     /.     gyra  irderrupta  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour.,  2d 
ser.,  vol.  3,  p.  330,  PL  34,  fig.  15. 

1858.  Exogyra    costata    Emmons,    North    Carolina    Geol.    Survey 

Kept.,  p.  27S,  fig.  A. 
i860.     Exogyra  costata  Owen,  Geol.  Survey  Arkansas  2d  Ann.  Rept., 
Geol.  Reconn.  Arkansas,  PL  S,  fig.  4. 

1868.  Exogyra  costata  Cook,  Geol.  Survey  New  Jersey  (Geology  of 

New  Jersey),  p.  374,  text  figure. 

1869.  Exogyra    torosa    Coquand    (in    part),    Mon.    Genre    Ostrea 

Terrain  Cretace,  p.  38,  PL  14,  figs.  1-4;  PL  15,  figs.  1,  2. 

1876.     Exogyra  costata  Gabb,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  3'23. 

1SS4.  Exogyra  costata  White,  U.  S.  Geol.  Survey  4th  Ann.  Rept., 
p.  304,  PL  51,  figs.  1-2;  PL  57,  figs.  1-2   (see  also  p.  201). 

lv^5.  Exogyra  costata  "Whitfield  (in  part),  U.  S.  Geol.  Survey  Mon., 
vol.  9,  pp.  39-41,  PL  6,  figs.  1,  2.  (Geol.  Survey  New  Jer- 
sey, Paleontology,  vol.  1,  pp.  39-41,  PL  6,  figs.  1,  2,  1886.) 

1896.  Exogyra  costata  Say,  Bulls.  Am.  Paleontology,  vol.  1,  p.  291 
(No.  5,  p.  21),   (a  reprint). 

1901.  Exogyra  costata  Hill,  U.  S.  Geol.  Survey  Twenty-first  Ann. 

Rept.,  pt.  7,  PL  47,  figs.  1,  la.       . 

1902.  Exogyra   costata   Hill    and    Vaughan,   U.     S.     Geol.     Survey 

Geologic  Atlas,  Austin  Folio  No.  76,  illustration  sheet,  fig. 
52. 
1906.     Exogyra  costata  Bose,  Bol.  Mexico,  Inst.  Geol.,  No.  24,  pp. 
51-54,   PL   6,  fig.   3;   PL   7,  fig.   1;   PL   8,  figs.  2-3;   PL  9, 
fig.  3. 
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1906.  Exogyra  costata  Veatch,  U.  S.  Geol.  Survey  Prof.  Paper  46, 

PI.  11,  figs.  2a-b. 

1907.  Exogyra  costata  Weller,  Geol.   Survey  New  Jersey,   Paleon- 

tology, vol.  4,  pp.  456,  458,  PI.  47,  fig.  1. 
1914.     Exogyra  costata  Stephenson,  U.  S.  Geol.  Survey  Prof.  Paper 

81,  p.  50,  PL  16,  figs.  3,  4;  PI.  17,  fig.  1;  PI.  18;  PI.  19, 

figs.  3,  4;  PL  20,  fig.  1. 
1916.     Exogyra  costata  Gardner,  Md.  Geol.  Survey,  Upper  Cretaceous 

(2  vols.),  p.  564,  PI.  25,  fig.  5;  PI.  26;  PI.  27,  figs.  1,  2. 

Description. — This  species  is  represented  in  the  collections  from  North 
Carolina  by  numerous  well  preserved  specimens. 

Shell  of  the  adult  inequivalve,  thick,  and  massive,  occasional  over- 
grown specimens  becoming  ponderous;  subcircular  to  subovate  in  out- 
line. Dimensions  of  a  medium  sized  specimen:  Length  90+  mm., 
height  90-|-mm.,  convexity  55+  mm. 

Left  or  lower  valve  much  larger  than  right  valve,  strongly  convex, 
attached  in  proximity  to  the  beak  to  an  external  object;  beak  usually 
more  or  less  deformed  by  the  scar  of  attachment.  Apical  portion  of 
shell  spirally  coiled  within  the  margin.  On  most  specimens  there  is 
a  more  or  less  distinctly  marked  umbonal  ridge  extending  from  the 
beak  around  to  the  posterior  margin  in  a  curve  corresponding  to  the 
spiral  twist  of  the  shell. 

Hinge  and  other  internal  shell  characters  essentially  the  same  as  in 
Exogyra  ponderosa  Eoemer. 

Surface  characterized  by  regularly  arranged,  prominent,  often  rugged, 
radiating,  entire  or  bifurcated  costae,  which  in  typical  normal  specimens 
extend  in  curves  conforming  to  the  spiral  twist  of  the  shell  from  the 
beak  to  the  margin;  the  costae  are  separated  by  depressions  which  are 
usually  narrower  than  the  costae  themselves;  in  occasional  non-typical 
specimens  the  costae  are  weakly  developed  and  in  large  overgrown 
individuals  they  become  faint  or  disappear  entirely  toward  the  margin ; 
in  cross-section  the  costae  vary  in  shape  from  semi-circular  to  squarish ; 
they  vary  in  maximum  width  on  different  adult  individuals  from  2  to 
6  mm. ;  in  some  specimens  the  summits  of  the  costae  are  ornamented 
with  slight  nodular  protuberances.  Along  the  umbonal  ridge  the  costae 
bifurcate  frequently,  those  in  front  and  below  the  ridge  extending  with  a 
slight  backward  curve  to  the  lower  margin,  and  those  above  and  to 
the  rear  of  the  ridge  extending  with  a  strong  upward  curve  to  the 
upper  posterior  margin. 

Upper  or  right  valve  flatly  spiral,  roughly  disc-shaped  or  operculi- 
form,  the  outer  surface  varying  from  slightly  convex  to  slightly  con- 
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cave,  the  valve  inclosed  within  and  depressed  below  the  projecting  mar- 
gin oi  the  lower  valve.  Hinge  and  other  internal  shell  characters  essen- 
tially the  same  as  in  Exogyra  ponderosa  Roemer.  Beak  strongly  de- 
pressed. Surface  of  shell  ornamented  with  numerous  concentric  sharp- 
edged  lamellae,  separated  by  narrow,  deep  depressions.  Radiating 
costae  absent  or  but  faintly  developed  on  most  specimens,  but  on  oc- 
casional specimens  becoming  fairly  distinct  on  the  upper  posterior  one- 
third  of  the  shell. 

Be  marks. — The  exact  locality  of  the  type  specimen  is  not  known,  but 
Weller  believes  it  came  from  Mullica  Hill,  ~N.  J.,  a  Navesink  marl  (Mon- 
mouth) locality.  Morton  first  figured  the  species  and  his  figured 
specimen  was  lent  to  him  by  Samuel  R.  Wetherill  of  Burlington,  RT.  J. 
Although  in  general  this  species  occurs  in  beds  stratigraphically  higher 
than  those  in  which  the  species  Exogyra  ponderosa  occurs,  apparent 
exceptions  are  to  be  noted  in  the  case  of  occasional  specimens  found 
in  the  zone  of  Exogyra  ponderosa,  which  appear  to  approach  rather 
closely  to  the  typical  costate  forms.  The  specimens  thus  far  examined 
from  these  lower  horizons  are,  however,  all  smaller  and  present  slight 
differences  in  form,  shape,  and  arrangement  of  costae,  from  well-de- 
veloped typical  specimens;  most  of  them  can  be  referred  questionably 
to  either  Exogyra  ponderosa  var.  erraticostata  Stephenson,  or  to  Exogyra 
cost  at  a  var.  spinosa  n.  var.,  which  is  probably  the  progenitor  of  the 
typical  members  of  Exogyra  costata. 

The  specimens  taken  from  the  base  of  the  zone  of  Exogyra  costata 
have  in  general  a  coarser  surface  ornamentation  than  those  from  higher 
horizons — that  is,  the  costae  are  broader,  the  depressions  separating  them 
wider,  and  the  concentric  growth  lamellae  are  frequently  more  strongly 
developed.  In  general  there  is  a  decrease  in  the  width  of  the  costae 
on  specimens  taken  from  successively  higher  strata,  those  from  the  upper- 
most Cretaceous  beds  having  the  narrowest  costae  of  all,  but  there  is 
an  occasional  exception  to  this  rule. 

A  Tort  on  \s  type  of  Ostrea  torosa  is  a  poorly  preserved,  corroded  left 
valve  of  a  specifically  indeterminable  Exogyra,  probably  E.  costata. 

The  form  of  the  genus  in  the  Ootatoor  group  of  India,  which  Stoliczka1 
has  referred  to  Exogyra  costata  Say,  occurs  at  a  much  lower  geologic 
horizon  (Cenomanian),  and  is  in  my  opinion  a  distinct  species.  The 
identification  is  certainly  not  justified  by  the  figured  specimens. 

Type. — The  type  is  probably  lost.  Morton's  figured  specimen  is  also 
probably  lost. 


■Men    Ofo!     Survey  India,   Pal.  Ind.  Cret.  Faunas  Southern  India,  vol.  3,  p.   461,   PI.  40, 
fit-s.   1-3;   PI.  41,  flg.  1,   1871. 
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Distribution  in  the  Carolinas. — -Peedee  formation  (Exogyra  costata 
zone)  :  Contentnea  Creek,  IV2  miles  above  Grifton,  N".  C.  (4153) ; 
Neuse  River,  N.  C,  at  Norfolk  and  Southern  Railroad  bridge  southeast 
of  Kinston  (4132),  and  at  an  exposure  34%  miles  above  New  Bern 
(4137,  4169)  ;  Northeast  Cape  Fear  River  at  an  exposure  6Q\^  miles 
above  Wilmington  (4161),  at  Johnsons  Cove  (4133),  at  an  exposure  61 
miles  above  Wilmington  (4130),  at  an  exposure  58%  miles  above  Wil- 
mington (4149),  and  at  Jacksons  Hole  (4140)  ;  Lewis  Creek  at  an  old 
mill  site  one-half  to  one  mile  above  its  junction  with  Northeast  Cape 
Fear  River  (4168)  ;  Cape  Fear  River,  N.  C,  at  Donohue  Creek  Landing 
(4158),  at  Robinsons  Landing  (3356),  at  Daniels  Landing  (4154),  at 
Kings  Bluff  (3448),  at  Black  Rock  Landing  (3449),  and  at  Magnolia 
Landing  (8281)  ;  Hilton  Park,  near  the  Clarendon  Waterworks  Com- 
pany's plant,  Wilmington,  N.  C.  (784,  4143,  8282);  well  of  Carolina 
Trucking  Development  Company,  St.  Helena,  N.  C,  depth  200-220  feet 
(4183)  ;  north  shore  of  Waccamaw  Lake,  N.  C.  (4146)  ;  Peedee  River, 
S.  C,  at  Burches  Ferry  (2970,  3550,  4147),  at  Davis  Landing  (4159), 
and  at  Allisons  Landing  (4165) ;  loose  on  the  beach  at  Myrtle  Beach, 
S.  C.  (4164)  ;  loose  on  the  beach  at  Windy  Hill  (9  or  10  miles  northeast 
of  Myrtle  Beach)    (4167). 

General  distribution. — New  Jersey — Navesink  marl  (Exogyra  costata 
zone)  :  Atlantic  Highlands;  Middletown;  near  Red  Bank;  near  Craw- 
fords  Corner;  near  Holmdel;  near  Freehold;  near  Walnford;  Cross- 
wicks  Creek;  near  Jacobstown;  near  Mount  Laurel;  Mullica  Hill. 
Red  Bank  sand  (Exogyra  costata  zone)  :  Red  Bank;  Beers  Hill  Cut; 
south  of  Keyport. 

Delaware — Matawan  formation  ( ?)  ;  Chesapeake  and  Delaware  Canal, 
at  Post  157,  and  at  Post  133.  Monmouth  formation  (Exogyra  costata 
zone)  :  2  miles  west  of  Delaware  city  on  John  Higgins  farm;  Chesa- 
peake and  Delaware  Canal  at  Post  156  (Briar  Point). 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Cecil 
County  at  the  head  of  Bohemia  Creek  and  at  Bohemia  Mills;  in 
Prince  George's  County  at  Brightseat,  in  a  railroad  cut  a  mile  west 
of  Seat  Pleasant,  on  the  Brooks  estate  near  Seat  Pleasant,  and  a  mile 
west  of  Friendly. 

Georgia — In  the  eastern  Gulf  region  the  species  has  been  collected 
from  81  localities  distributed  along  a  belt  10  to  20  miles  wide,  extend- 
ing from  Macon  County,  Ga.,  through  Alabama  and  Mississippi,  to  the 
Tennessee  State  line.  (For  details  see  Stephenson's  U.  S.  Geol.  Sur- 
vey Prof.  Paper  81,  tables  1-8,  p.  24,  and  pp.  50-53,  1914).       Typical 
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localities  are  enumerated  in  this  and  following"  paragraphs.  Ripley 
formation  (Exogyra  costata  zone)  :  Johnsons  Hill,  4  miles  north  of 
Lumpkin,  Stewart  County  (5375,  6418a-c)  ;  cuts  of  Seaboard  Air  Line 
Railway  north  o\    Renfroes,   Stewart   Comity   (6413,  6414). 

Chattahoochee  River,  Georgia- Alabama — Upper  part  of  Ripley  for- 
i  m  I  Ex  i  yra  costata  zone)  :  Eufaula  (186,  3S9,  854,  6400) ;  oppo- 
the  mouth  of  Burstahatchee  Creek,  51  ^  miles  (by  the  river)  above 
:.      6398). 

Alabama — Upper  part  of  Selma  chalk  {Exogyra  costata.  zone)  :  Ala- 
bama River.  Old  Canton  Landing,  Wilcox  County  (6430,  6789);  Tom- 
ee  River,  Moscow  Landing,  about  14  miles  below  Demopolis,  Sum- 
'  .  County  (202,  643S)  ;  Epes  road,  one-half  to  IV2  miles  northeast 
of  Livingston  (5390). 

Mississippi — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  : 
Six  miles  north  of  Scooba  on  Wahalak-Binnsville  road,  west-facing 
slope  of  Wahalak  Creek  Valley,  Kemper  County  (64S0a-f)  ;  Shuqualak 
road,  5  miles  south  of  Macon,  north-facing  slope  of  Running 
Water  Creek,  Xoxubee  County  (6479a-c)  ;  gullies  on  grounds  of  Agri- 
cultural and  Mechanical  College  at  Starkville,  Oktibbeha  County 
(3186,  6843,  6844)  ;  6  miles  west  of  Tupelo  in  gullies  in  field  on  west- 
facing  slope  just  north  of  Tupelo-Pontotoc  road  (6863).  Ripley 
formation  (Exogyra  costata  zone)  :  Owl  Creek,  3  miles  northeast  of 
Ripley,  Tippah  County   (75,  546,  707,  6464). 

Arkansas — The  localities  west  of  Mississippi  River  at  which  the 
species  has  been  found  are  enumerated  in  this  and  following  para- 
graphs. Marlbrook  marl  (lower  part  of  Exogyra  costata  zone)  :  Old 
Marlbrook  plantation,  6  or  7  miles  northeast  of  Washington  (7476, 
:  -1  miles  north  of  Washington  (5433).  JSTacatoch  sand  (middle 
part  of  Exogyra  costata  zone)  :  "High  Bluff,"  Ouachita  River,  IV2 
9  above  Arkadelphia  (7458)  ;  Nacatoch  Bluff,  Little  Missouri  River 
(7462,  7403;;  Old  Military  Road,  2%  miles  northeast  of  Washington 
(7471);  Fame  road,  2  miles  northeast  of  Washington  (7468);  same 
road,  21,-  miles  northeast  of  Washington  (7474)  ;  same  road,  one-eighth 
of  a  mile  northeast  of  the  station  at  Washington  (7479)  ;  one-half 
mile  north  of  hotel  at  Washington  (5434);  cut  of  St.  Louis  and  San 
Franr-inco  Railroad  west  of  Mci!\~ab  Station,  Hempstead  County  (7465). 
Arkadelphia  clay  (upper  part  of  Exogyra  costata  zone)  :  Three  miles 
north  of  Emmet  (9119);  Jackajones  road,  one-half  mile  north  of 
Del  tore,   6%   miles   northwest   of  Hope    (7467,  8213);   public 

road.  0/n  miles  north  of  Hope  (8214). 
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Texas — Navarro  formation  (Exogyra  costata  zone)  :  Three  miles 
north  of  Malta,  Bowie  County  (5432)  ;  cut  of  Texas  and  New  Orleans 
Railway,  4  miles  east  of  Crandall,  Kaufman  County  (7550)  ;  Crandall 
road  just  west  of  Kaufman  (7548)  ;  bluff  on  Onion  Creek,  2^2  miles 
west  of  Garfield,  Travis  County  (7605)  ;  Austin  road,  2y2  miles 
of  Garfield,  Travis  County  (7604)  ;  vicinity  of  Webberville,  Travis 
County  (No.  8,  Hill  collection)  ;  1  mile  southeast  of  Moore's  store, 
Travis  County  (No.  46,  Hill  collection)  ;  west  end  of  Simpson's  hill 
going  up  from  Timber  Creek  ford,  Travis  County  (No.  47,  Hill  col- 
lection) ;  San  Marcos  River,  one-half  mile  below  Martindale,  Caldwell 
County  (7621)  ;  west-facing  bluff  of  Guadalupe  River,  2  miles  above 
McQueeney,  Guadalupe  County  (7637)  ;  Guadalupe  River,  one- third 
of  a  mile  above  the  railroad  bridge  at  McQueeney  (7633)  ;  bed  of  Cot- 
tonwood Creek,  IV2  miles  southeast  of  Redwood,  Guadalupe  County 
(7622).  Escondido  formation  (Exogyra  costata  zone)  :  Lower  cross- 
ing of  Medina  River  at  Castroville,  Medina  County  (7665,  7796)  ; 
north-facing  slope  of  Elm  Creek  near  the  Schuddemagen  ranch,  11 
miles  south  of  Sabinal,  Uvalde  County  (7716)  ;  Uvalde  road,  9  miles 
northeast  of  Eagle  Pass  (1885);  bed  of  small  creek  a  short  distance 
east  of  the  Chimeneas  ranch  house,  18  miles  east  of  Eagle  Pass  (8246)  ; 
loose  in  Uvalde  road,  6%  miles  northeast  of  Eagle  Pass  (8258)  ;  4 
miles  east  of  Eagle  Pass  (609)  ;  600  yards  east  of  Eagle  Pass  (608)  ; 
2%  miles  east  of  Eagle  Pass  (Udden  collection)  ;  east  of  Eagle  Pass 
(Udden  collection). 

Mexico — The  species  occurs  in  the  Cardenas  division  of  the  so-called 
"Lower  Senonian,"  at  several  localities  along  the  National  Railways 
of  Mexico,  within  7  kilometers  east  of  Cardenas,  State  of  San  Luis 
Potosi,  and  at  Cuesta  del  Nahual,  Hacienda  de  la  Palma,  about  20 
kilometers  south  of  the  railroad  in  the  same  State. 

Range. — Typical  specimens  are  limited  in  range  to  the  Exogyra 
costata  zone. 

Exogyra  costata  var.  spinosa  n.  Tar. 

Plate  49,  figures  1-6 ;  Plate  50,  figures  1-4. 

1914.     Exogyra  costata  Stephenson   (in  part),  U.   S.  Geol.   Survey 
Prof.  Paper  81,  PL  17,  fig.  2,  PI.  19,  figs.  1,  2. 

Description. — The  left  valve  of  this  variety  differs  from  the  more 
typical  representatives  of  the  species  in  the  prominent  development  of 
concentric,  imbricating  growth  lamellae  which  along  the  crests  of  the 
costae  project  outward  in  spine-like  folds  with  the  convex  side  of  the 
folds  upward.     The  folds  vary  in  prominence,  but  reach  maximum  ex- 
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tensions  of  6  or  S  mm.  from  the  crests  of  the  ridges;  they  are  easily 
broken,  bo  that  even  the  best  specimens  are  imperfect.  The  specimen 
shown  in  Plate  49,  figures  1,  2,  is  named  the  type. 

The  right  valves  vary  considerably  in  form  and  sculpture  on  differ- 
individuals :    they    range   from   flat    or   concave   to   rather   strongly 
•x  and  massive;  some  lack  costae  and  projecting  folds,  while  others 
them   rather  strongly  developed  on  the  postcro-dorsal  portion  of 
the  surface  (see  PL  49,  figs.  4,  5).     On  some  specimens  the  concentric 
lamellae  on  the  ventral  and  anterior  portions  of  the  surface  are  dis- 
tinctly wavy  or  fluted  (see  PL  49,  fig.  5). 

The  variety  appears  to  be  somewhat  smaller  on  the  average  than 
typical  adults  of  the  species,  but  occasional  specimens  become  moder- 
ately large.  The  dimensions  of  the  largest  specimen  in  the  collection 
from  Xorth  Carolina  are:  Length  101  mm.,  height  102  mm.,  convexity 
53  mm. 

Ri  marks. — Some  of  the  specimens  from  the  Snow  Hill  calcareous 
member  of  the  Black  Creek  formation,  here  referred  to  Exogyra  costata 
var.  spinosa,  were  in  a  previous  paper1  referred  to  Exogyra  ponderosa 
var.  erraticostata  Stephenson.  In  general  the  individuals  from  the 
v  Hill  member  have  the  costae  somewhat  less  regularly  developed 
than  those  from  the  stratigraphically  higher  Peedee  strata,  and  it  was 
this  lack  of  typical  regularity  which  led  to  the  earlier  identification. 
Subsequent  work  in  southwest  Texas  has  shown  the  presence  in  the  San 
Miguel  and  Anacacho  formations  (upper  part  of  Exogyra  ponderosa 
zone)  of  many  individuals  with  fairly  regular  costae  of  the  spinose  type. 

Specimens  which  seem  to  combine  the  characters  of  Exogyra  ponder- 
osa var.  erraticostata  and  Exogyra  costata  var.  spinosa  are  not  uncom- 
mon, and  in  the  case  of  certain  individuals  it  is  difficult  to  determine 
to  which  variety  they  should  be  referred.  Indeed,  the  evidence  seems 
to  be  reasonably  conclusive  that  E.  costata  var.  spinosa  was  evolved 
from  E.  ponderosa  var.  erraticostata,  and  some  individuals  may  there- 
lore  be  expected  to  be  difficultly  assignable  to  the  one  or  the  other  form. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  Xo.  31231, 
from  Robinsons  Landing,  Cape  Fear  River   (3356). 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  X.  C.  (785)  ;  Neuse  River,  X.  C,  at  Auger  Hole  Landing  (5353), 
and  at  Whiteley  Creek  Landing  (4136,  5354)  ;  Black  River,  X.  C,  at 
Hatchers  Reaches  (5365),  and  at  Iron  Mine  Landing  (5366);  Hodge's 
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old  mill  site,  3a/2  miles  southeast  of  Mullins,  Marion  County,  S.  C. 
(5372).  Peedee  formation  {Exogyra  costata  zone,  chiefly  in  the  lower 
half  of  the  zone)  :  Pits  on  land  of  J.  F.  Brooks,  2  miles  east  of  Grif- 
ton,  N".  C.  (5814)  ;  Neuse  River,  N.  C,  2  miles  above  Kinston  (4152)  ; 
Northeast  Cape  Fear  River,  N.  C,  at  an  exposure  67%  miles  above 
Wilmington  (4131)  ;  Cape  Fear  River,  N.  C,  at  Donohue  Creek  Land- 
ing (4158,  5369),  at  Robinsons  Landing  (3356,  5419),  at  Kellys  Cove 
Landing  (3353),  at  Indian  Wells  Landing  (3450,  4157,  5370),  at  Dan- 
iels Landing  (4154),  at  Kings  Bluff  (3448),  at  Black  Rock  Landing 
(3449)  ;  well  of  Clarendon  Waterworks  Company,  Wilmington,  N".  C,  at 
depths  of  332  to  380  feet  (UM.I.  cat.  No.  28923)  and  390  to  400  feet 
(U.S.KM.  cat.  No.  28924). 

General  distribution. — New  Jersey — The  spine-like  folds  on  regular 
costae,  which  characterize  this  variety,  are  not  as  strongly  developed  on 
specimens  in  the  collections  from  other  states  as  they  are  in  those  from 
North  Carolina.  In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  is  a  specimen  labeled  "Exogyra  costata  Say,  Burlington 
County,  N.  J.,  received  from  Dr.  Chas.  H.  Budd,"  which  is  a  fairly  good 
example  of  this  variety. 

Mississippi — Specimens  from  the  Selma  chalk  {Exogyra  costata 
zone)  at  two  localities  in  Mississippi  have  the  folds  partly  developed 
and  are  questionably  referred  to  the  variety.  These  localities  are :  Gul- 
lies in  field  a  quarter  of  a  mile  north  of  the  New  Albany  road,  a  quar- 
ter of  a  mile  west  of  Bethany,  Lee  County  (6465)  ;  and  at  "bald  knob" 
on  Joseph  Reynolds'  place,  3  miles  west  of  Corinth  (6459).  Fairly 
typical  specimens  of  the  young  are  found  in  the  upper  part  of  the  Eutaw 
formation  (upper  part  of  Exogyra  yonder osa  zone)  in  a  cut  of  the 
Southern  Railway  3  miles  southeast  of  Corinth  (3187,  6460). 

Texas — Taylor  marl  (upper  part  of  Exogyra  ponder osa  zone)  :  Bank 
of  a  small  branch  stream,  2^4  miles  south  of  San  Marcos,  Hays  County 
(7617)  ;  bluff  on  San  Marcos  River,  2%  miles  southeast  of  San  Marcos 
(7618);  bluff  on  same  river,  3  miles  southeast  of  San  Marcos  (7620). 
Anacacho  limestone  (upper  part  of  Exogyra  ponderosa  zone)  :  Upper 
crossing  of  Medina  River  at  Castroville,  Medina  County  (7664) ;  Muela 
Creek  just  south  of  the  Flowers  ranch  house  (old  Beasley  ranch),  Kin- 
ney County  (8266).  San  Miguel  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  North-facing  bluff  of  Agua  de  Fuera  Creek  valley, 
5  miles  southeast  of  Spofford,  Kinney  County  (8262);  north-facing 
slope  of  a  small  creek  valley  south  of  the  Walters  ranch  road,  about  7 
miles  southeast  of  Spofford  in  Maverick  County  (8263)  ;  a  tank  east  of 
the  Uvalde  road,  18  miles  northeast  of  Eagle  Pass  (8249)  ;  near  the  Del 
13 
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Rio  road,  I-1-  miles  northwest  of  Eagle  Pass   (S22G)  ;  Carter  ranch, 

10  miles  northwest  of  Eagle  Pass  (8227). 

. — The  variety  ranges  from  the  upper  part  of  the  Exogyra  pon- 
sa  zone  into  the  lower  part  of  the  Exogyra  costata  zone. 

Exogyra  cancellata  Stephenson 

Plate  50,  figures  5,  6 ;  Plate  51,  figures  1,  2. 

1914.  Exogyra  costata  var.  cancellata  Stephenson.  U.  S.  Geol.  Sur- 
vey Prof.  Paper  SI,  p.  53,  PI.  20,  figs.  2-4;  PI.  21,  figs.  1-2. 

1016.  Exogyra  costata  var.  cancellata  Gardner,  Md.  Geol.  Survey, 
Upper  Cretaceous  (2  vols.),  p.  566,  PI.  27,  fig.  3. 

Description. — This  species  is  represented  in  the  collections  from  North 
'.ina  by  specimens  in  a  rather  poor  state  of  preservation,  but  the 
distinguishing  characters  are  sufficiently  well  preserved  on  most  of 
the  shells  to  render  identification  certain. 

Shell  of  adult  moderately  thick,  subcircular  to  subovate  in  outline. 
Approximate  dimensions  of  an  average  specimen  :  Length  80  mm.,  height 
S3  mm.,  convexity  37  mm.;  length  of  a  rather  large  specimen,  125  mm. 

Left  or  lower  valve  much  larger  than  right  valve,  attached  in 
proximity  of  beak  to  an  external  object,  the  beak  usually  somewhat  de- 
formed by  the  scar  of  attachment;  general  form,  hinge  characters,  and 
other  internal  shell  characters  essentially  the  same  as  in  Exogyra  pon- 
derosa  Poemer.  On  most  specimens  a  more  or  less  distinct  shallow  de- 
pressed area  extends  from  the  beak  to  the  posterior  margin  in  a  curve 
rorrosponding  to  the  spiral  twist  of  the  shell,  broadening  distally. 
Surface  of  left  valve  ornamented  with  more  or  less  distinct,  low,  bifur- 
cating, nodular  costae,  the  nodes  produced  by  concentric  depressions 
regularly  arranged  in  such  a  manner  as  to  give  to  the  surface  of  the 
fIk-11  a  checkered  or  cancellated  appearance;  the  nodes  on  the  costae  are 
in  some  cases  more  prominently  connected  concentrically  than  in  the 
direction  of  the  radiating  costae,  thus  producing  distinct  concentric 
ridges.  Tn  non-typical  specimens  the  costae  are  weakly  developed  and 
there  is  B  Corresponding  strong  development  of  concentric  growth  1am- 
ellae  (PL  51,  fig.  1),  but  on  such  specimens  the  characteristic  can- 
cellated markings  are  generally  fairly  well  developed  in  proximity  to 
tho  honk  (PI.  51,  fi>.  2).  On  adult  specimens  the  costae,  apparently  in 
all  cases,  become  faint  and  disappear  distally,  concentric  imbricating 
lamellae  being  tho  only  ornamentation.  On  the  portion  of  the  shell 
corresponding  to  the  umbonal  ridge,  the  radiating  cO&tae  bifurcate  fre- 
quei  -'•  in  front  extending  downward  in  the  direction  of  the  lower 
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margin  of  the  shell  and  those  behind  extending  in  a  rather  sharp  upward 
curve  to  the  upper  posterior  margin  of  the  shell. 

Upper  or  right  valve  operculiform,  roughly  ovate  in  outline  and  over- 
lapped by  the  projecting  margin  of  the  lower  valve;  usually  this  valve 
is  distinctly  concave.  Hinge  and  other  internal  characters  essentially  as 
in  Exogyra  ponderosa  Roeiner.  Beak  depressed,  with  a  nearly  flat 
spiral  twist  or  coil.  Surface  nearly  smooth  on  the  inner  concave  por- 
tion, becoming  ornamented  toward  the  outer  margin  with  numerous  con- 
centrically arranged  sharp-edged  lamellae,  separated  by  deep,  narrow 
depressions.  Costae  either  absent  or  but  very  faintly  developed  towards 
the  margin. 

Remarks. — This  variety  was  previously  classed  bj  the  present  author 
as  a  variety  of  Exogyra  costata  Say;  its  distinctive  ornamentation, 
always  recognizable,  justifies  its  differentiation  as  a  species.  The  form 
probably  developed  from  Exogyra  ponderosa  Roemer,  parallel  to  and  not 
from  Exogyra  costata  Say. 

Dr.  Gardner  reports  this  species  from  the  Matawan  formation  at 
several  localities  on  the  Chesapeake  and  Delaware  Canal,  Delaware.  In 
my  opinion  the  species  in  itself  affords  satisfactory  evidence  that  the 
containing  beds  should  be  referred  to  the  Monmouth,  and  not  to  the 
Matawan. 

Cotypes. — Collections  of  the  U.  S.  National  Museum,  from  the  Selma 
chalk  (lower  part  of  Exogyra  costata  zone)  of  Mississippi  and  Tennessee 
as  follows :  West  Point  road,  1  mile  east  of  Cedar  Bluff,  Clay  County, 
Miss.  (U.  S.  N-.  M.  cat.  No.  31235)  ;  cut  of  Southern  Railway,  2%  miles 
west  of  Corinth,  Alcorn  County,  Miss.  (U.  S.  N.  M.  cat.  No.  31236); 
public  road,  3  miles  northwest  of  Macon,  Noxubee  County,  Miss. 
(U.  S.  N.  M.  cat.  No.  31237) ;  public  road,  &l/2  miles  northwest  of  Boone- 
ville,  Prentiss  County,  Miss.  (TJ.  S.  N.  M.  cat.  No.  31238)  ;  Selma  road, 
3  miles  west  of  Adamsville,  McNairy  County,  Tenn.  (TJ.  S.  N.  M.  cat. 
No.  31239). 

Distribution  in  North  Carolina. — Lower  part  of  Peedee  formation 
(lower  part  of  Exogyra  costata  zone)  :  Cape  Fear  River  at  Donohue 
Creek  Landing  (4158,  5369),  Robinsons  Landing  (3356),  Kellys  Cove 
Landing  (3353),  Indian  Wells  Landing  (3450,  5370),  Daniels  Landing 
(4154),  Black  Rock  Landing  (3449,  5371)  ;  Black  River  near  Sparkle- 
berry  Landing  (5367);  pits  on  land  of  J.  F.  Brooks,  2  miles  east  of 
Grifton  (5814). 
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General  distribution. — Xew  Jersey — Among  the  collections  in  the  Na- 
tional Museum  from  Xew  Jersey  this  species  is  represented  as  follows: 
New  Egypt,  Cretaceous,  collector  J.  B.  Marcou  (286)  ; 
Part  of  O.  X.  Bryan  collection,  March   18,  1892   (U.S.X.M.  cat. 
No.  21778). 

The  collection  from  near  Egypt  includes  numerous  specimens  of 
Exogyra  canceUata  associated  with  Cucullaea  antrosa  Morton,  Exogyra 
costata  Say  (typical),  Gryphaea  vesicularis  Lamarck,  Veniella  conradi 
(Morton),  Cardium  spiUmani  Conrad,  and  Belemnitella  americana 
(Morton).  The  collection  probably  came  from  a  locality  in  the  Mon- 
mouth group  (perhaps  from  the  Xavesink  marl)  somewhere  within 
several  miles  north  or  northwest  of  New  Egypt,  Ocean  County,  for 
according  to  the  geologic  map  of  New  Jersey  only  strata  of  the  Ran- 
cocas  and  Manasquan  formations,  from  which  no  representatives  of  the 
genus  Exogyra  have  been  reported,  outcrop  in  the  immediate  vicinity  of 
Xew  Egypt.     The  collection  has  the  aspect  of  a  Xavesink  marl  fauna. 

Delaware — Matawan  formation  (?)  [Monmouth?]:  On  Chesapeake 
and  Delaware  Canal  at  Post  236,  at  Post  208,  at  Post  192  (Camp  U  &  I), 
at  Post  136,  and  at  Post  133.  Monmouth  formation  (Exogyra  costata 
zone)  :    2  miles  west  of  Delaware  City  on  John  Higgins'  farm. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Kent 
County  at  the  head  of  Bohemia  Creek,  at  Bohemia  Mills,  and  question- 
ably at  the  mouth  of  Turner's  Creek. 

Georgia — In  the  eastern  Gulf  region  the  variety  has  been  obtained 
from  26  localities  (for  details  see  Stephenson's  U.  S.  Geol.  Survey  Prof. 
Paper  81,  tables  1-8,  p.  24,  and  pp.  53-55,  1914).  Some  of  the  more  not- 
able occurrences  are  enumerated  in  this  and  following  paragraphs. 
Ripley  formation  (Exogyra  costata  zone)  :  Johnsons  Hill,  4  miles  north 
of  Lumpkin  on  the  Louvale  road,  Stewart  County  (6418g-j);  cuts  of 
Seaboard  Air  Line  Railway  a  quarter  of  a  mile  to  l1/^  miles  north  of 
Ben f roes,  Stewart  County  (6413,  6414). 

Alabama — Ripley  formation  (Exogyra  costata  zone)  :  Alabama  River, 
Rocky  Bluff,  about  1  mile  above  Prairie  Bluff,  Wilcox  County  (6790, 
6792).  Selma  chalk  (Exogyra  costata  zone)  :  Public  road,  6  miles 
north  of  Livingston,  Sumter  County  (6805). 

Mississippi — Selma  chalk  (Exogyra  costata  zone)  :  Roadside  ex- 
posure on  Brane's  plantation,  2^2  miles  south  of  Macon,  Xoxubee 
County  (6478)  ;  exposure  in  public  road  3  miles  northwest  of  Macon 
(6840)  ;  West  Point  road,  one  mile  east  of  Cedar  Bluff  near  west  end 
of  the  bridge  over  Line  Creek,  Clay  County   (6862)  ;  gullies  south  of 
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Shannon  road,  3  miles  east  of  Troy,  Lee  County  (6472)  ;  gullies  near 
public  road  SYz  miles  northwest  of  Booneville,  Prentiss  County  (6456)  ; 
a  "bald  knob"  on  Joseph  Reynolds'  place,  3  miles  west  of  Corinth, 
Alcorn  County  (6459)  ;  cut  of  Southern  Railway,  2%  miles  west  of 
Corinth,  Alcorn  County  (6879). 

Tennessee — Impure  phase  of  Selma  chalk  (Exogyra  costata  zone)  : 
Selmer-Adamsville  road,  3  miles  west  of  Adamsville,  McNairy  County 
(6927). 

Illinois — Ripley  formation  (Exogyra  costata  zone)  :  Specimen  No. 
8358  of  the  State  Natural  History  Museum,  Springfield,  111.,  obtained 
from  an  excavation  for  a  pier  of  the  Illinois  Central  Railroad  bridge 
near  Cairo,  111. 

Arkansas — West  of  Mississippi  River  the  species  has  been  obtained 
from  the  localities  enumerated  in  this  and  following  paragraphs.  Marl- 
brook  marl  (lower  part  of  Exogyra  costata  zone)  :  Big  Decipher  Creek 
near  crossing  of  lower  Okolona  road,  5  miles  southwest  of  Arkadelphia 
(7460)  ;  old  Marlbrook  plantation,  6  or  7  miles  northeast  of  Washing- 
ton, Hempstead  County  (7477,  7478) ;  Ozan  road,  3  to  3%  miles  north- 
west of  Washington  (7480,  7481)  ;  three-quarters  of  a  mile  west  of 
north  of  Columbus,  Hempstead  County  (2221). 

Texas — Lower  part  of  Navarro  formation  (lower  part  of  Exogyra 
costata  zone)  :  Near  Cooper,  Delta  County  (4064) ;  cut  of  Texas 
Midland  Railroad,  one-half  mile  north  of  Cooper  (7509)  ;  questionably 
in  a  creek  south  of  the  Texat,  Midland  Railroad,  2  miles  west  of  Cooper 
(7511);  Texas  Midland  Railroad,  4%  miles  west  of  Cooper  (7512); 
northeast  corner  of  the  fair  grounds  in  road  ditch,  1%  miles  south- 
east of  the  postoffice,  Greenville  (9717)  ;  Dixon  road,  2  miles  southeast 
of  the  postoffice,  Greenville  (9718)  ;  cut  of  Texas  and  New  Orleans 
Railroad,  4%  miles  east  of  Crandall,  Kaufman  County  (7549)  ;  same 
railroad,  4  miles  east  of  Crandall  (7550). 

Mexico — Three  typical  specimens  of  this  variety  (4064),  brought 
from  Mexico  in  1906  by  Dr.  T.  W.  Stanton  as  souvenirs  of  the  dinner 
of  the  International  Congress  of  Geologists  held  at  San  Luis  Potosi, 
were  collected  from  Upper  Cretaceous  beds  exposed  near  Ciudad  del 
Maiz,  State  of  San  Luis  Potosi. 

Range. — The  species  is  restricted  to  approximately  the  lower  half 
of  the  zone  of  Exogyra  costata. 

Superfamily  TRIGONIACEA 

Family  TRIGONIIDAE 
Genus  TRIGONIA  Bniguiere 

The  representatives  of  the  genus  Trigonia,  found  in  North  Carolina 
are  separable  into  four  species  which,  together  with  Trigonia  thoracica 
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Morton,  the  tirst  species  described  from  the  United  States,  belong  to 
a   group   of   closely   allied   forms  having  a   similar  type  of  form   and 

sculpture. 

Tritronin  Imrtrami  n.  sp. 
Plate  52,  figures  1-3;  Plate  53,  figures  1-4. 

Description — The  material  on  which  this  species  is  based  is  all  more 
or  less  Imperfect  or  fragmentary.  The  best  specimen  is  the  right 
valve  shown  in  Plate  52,  and  here  designated  the  type. 

Shell  large,  equivalve,  inequilateral,  subtrigonal,  moderately  ventri- 

»  anteriorly,  becoming  compressed  posteriorly.  Beak  small,  incurved, 
opisthogyrate,  situated  about  one-fifth  the  length  of  the  shell  from 
the  anterior  extremity  (as  oriented  in  figure  1,  Plate  52).  Dimen- 
sions oi  the  type:  Length  90  mm.,  height  80  mm.,  convexity  about 
25  mm. 

The  hinge  of  the  right  valve  is  composed  of  the  following  parts: 
Two  prominent  teeth,  the  anterior  one  of  which  inclines  obliquely  for- 
ward and  downward  from  the  tip  of  the  beak,  curving  slightly  with  the 
convex  side  upward,  and  the  posterior  one  extending  from  slightly 
back  of  the  beak  obliquely  downward  and  backward,  and  curving  slight- 
ly with  the  concave  side  upward,  diverging  from  the  anterior  tooth; 
both  teeth  become  thicker  away  from  the  beak  and  both  are  crossed 
laterally  by  numerous  small  ridges  which  trend  approximately  at  right 
angles  to  the  plane  of  contact  between  the  valves,  but  which  are  slight- 
ly curved  with  the  concave  side  upward;  the  two  teeth  are  separated 
by  a  wide  gap  which  opens  into  the  interior  of  the  shell;  in  front  of 
the  anterior  tooth  and  parallel  to  it  is  a  canal-like  socket  sunk  below 
the  level  of  the  margin,  and  back  of  the  posterior  tooth  is  a  narrow 
deep  socket.  The  teeth  of  the  right  valve  fit  into  corresponding  sock- 
ets in  the  left  valve,  which  are  separated  by  a  massive  buttress;  in 
front  of  the  anterior  socket  and  back  of  the  posterior  socket  are  small 
teeth  which  fit  into  the  corresponding  sockets  of  the  right  valve.  Liga- 
ment al  grooves  deeply  impressed  extending  about  one-third  the  length 
of  the  dorsal  area  from  the  beak. 

Anterior  adductor  scar  deeply  impressed,  smaller  than  the  posterior 
s^ar,  subelliptical  in  outline,  about  half  of  its  area  being  above  the 
lower  extremity  of  the  main  teeth  and  sockets;  supported  below  by  a 
massive  buttress.  Posterior  adductor  scar  subtriangular,  strongly 
impressed,  situated  just  below  the  dorsal  margin  and  slightly  back  of 
the  midlength;  above  this  scar  is  a  small  deeply  impressed  muscle 
Bear.  Pallial  line  nearly  simple,  but  becoming  slightly  sinuous  and 
deeply  impressed   where  it  passes  up  to  meet  the  posterior  adductor 
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scar.  A  well  defined  ridge  extends  from  a  short  distance  back  of  the 
posterior  adductor,  backward  and  upward  to  a  point  a  little  above 
the  middle  of  the  posterior  margin  of  the  shell. 

Dorsal  margin  strongly  concave;  anterior  margin  broadly  rounded; 
ventral  margin  broadly  rounded,  fullest  anteriorly,  and  notched,  the 
notches  corresponding  to  the  interspaces  between  the  surface  ribs; 
posterior  margin  short,  truncated,   and  strongly  inclined   forward. 

Dorsal  surface  of  each  valve  deeply  concave  and  ornamented  with 
a  series  of  small,  tuberculated,  slightly  curved  ridges  spaced  2  to  2% 
mm.  apart  and  trending  transverse  to  the  dorsal  margin  of  the  shell. 
Dorsal  area  separated  from  the  main  shell  surface  by  an  unribbed  area 
which  extends  from  the  beak  backward  to  the  posterior  margin  in  a 
broad  curve  with  the  convex  side  upward;  a  shallow  sulcus  extends 
along  the  center  of  the  unribbed  area  and  growth  lines  and  undulations 
cross  it  transversely.  Main  surface  of  shell  ornamented  with  promi- 
nent ribs,  numbering  about  22  in  the  adult,  which  originate  along  the 
lower  margin  of  the  unribbed  area,  trending  first  in  a  slight  curve 
downward  and  backward,  but  toward  the  anterior  or  ventral  margin, 
as  the  case  may  be,  curving  rather  strongly  forward;  each  of  these 
slightly  sinuous  ribs  presents  on  its  crest  a  series  of  rounded,  more 
or  less  irregular  nodes. 

Remarks. — The  species  has  a  close  analogue  in  Trigonia  scab r a  La- 
marck from  the  Turonian  of  France1. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31637. 
From  Snow  Hill,  N.  C.  (5348).  Named  in  honor  of  William  Bartram, 
an  early  explorer  in  the  Southern  States. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Black  River  at  Mossy  Log  Landing  (5357),  questionably  at  an  exposure 
64  miles  above  Wilmington  (5359),  at  Kerrs  Cove  (4156,  5362),  and 
at  Iron  Mine  Landing  (5366)  ;  Neuse  River  at  Whiteley  Creek  Land- 
ing (5354)  ;  Snow  Hill,  Greene  County  (785,  5348)  ;  Contentnea  Creek, 
6  miles  below  Snow  Hill  (4142)  ;  questionably  at  Blue  Banks  Landing, 
Tar  River  (4144,  5347). 

Occurrence  on  Chattahoochee  River,  Georgia-Alabama. — Lower  part 
of  Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Flor- 
ence, Ga.  (5395);  Woolridge  Landing  at  exposures  on  both  sides  of 
the  river  (6402,  6403);  Lower  Roods  Bend  (6401). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 


1Hist.  Nat.  des  Anim.  sans  Vert,,  toms  6,  p.  63,  1819.  Figured  in  Catalogue  Ulustre 
de  la  collection  Lamarck,  3c  liv.  Conchiferes  Fossiles,  PL  35,  figs.  250  a-c  and  251  a  b 
(not  figs.  252  a-c),   1914. 
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Trigonia  niarionensis  Stephenson 
Plate  53,  figures  5-8. 

1916.  Trigonia  marionensis  Stephenson,  Upper  Cretaceous,  Md. 
Geol.  Survey,  pp.  585-587.  (Quoted  by  Gardner  from 
Stephenson's  MS.) 

Description, — Numerous  poorly  preserved  specimens  of  relatively 
small  size  wore  obtained  from  one  locality  only,  of  which  the  one  shown 
in  Plate  53,  figure  5,  is  named  the  type. 

Shell  subtrigonal,  equivalve,  inequilateral,  moderately  ventricose  an- 
teriorly, becoming  strongly  compressed  posteriorly.  Beak  small,  in- 
curved, situated  about  one-quarter  the  length  of  the  shell  from  the 
anterior  extremity.  Approximate  dimensions  of  the  type:  Length 
40  nun.,  height  30  mm.,  convexity  7  mm. 

Hinge  and  dorsal  area  too  poorly  preserved  for  description. 

Posterior  adductor  scar  apparently  small  and  situated  near  the  dor- 
sal margin,  at  about  the  midlength  of  the  shell.  A  sharp  crested  ridge 
or  carina  extends  from  a  short  distance  behind  this  scar  backward  to 
about  the  middle  of  the  posterior  extremity. 

Dorsal  margin  broadly  concave;  anterior  margin  broadly  and  regu- 
larly rounded;  ventral  margin  rounded  anteriorly,  notched,  the  notches 
corresponding  to  the  interspaces  between  the  ribs;  the  broad  curve 
carries  the  ventral  margin  upward  toward,  the  high  narrow  posterior 
portion  of  the  shell,  where  the  margin  curves  slightly  downward,  be- 
coming concave,  and  meeting  the  posterior  margin  in  a  sub-right  angle; 
posterior  margin  short,  squarely  truncated,  and  situated  above  the  mid- 
height  of  the  shell. 

Surface  of  the  adult  marked  by  20  to  22  prominent  ribs  which  orig- 
inate along  the  lower  margin  of  the  dorsal  area  and  extend  to  the  an- 
terior and  central  margins;  the  ribs  on  the  anterior  portion  of  the 
shell  trend  first  forward  and  downward  and  then  sweep  in  a  gentle 
curve  around  to  the  anterior  margin;  from  the  front  toward  the  rear 
the  ribs  become  successively  straighter,  trending  first  downward  and, 
toward  the  posterior  extremity,  backward  and  downward;  the  crests 
of  the  ribs  are  poorly  preserved,  but  are  apparently  tuberculated. 

/,'■  marls.— The  species  differs  from  Trigonia  eufaulensis  Gabb  in 
the  closer  spacing  and  smaller  degree  of  curvature  of  the  ribs,  and  in 
greater  elongation  of  the  posterior  portion  of  the  shell.  The 
species  is  distinguished  from  the  young  of  Trigonia  bartrami  by  the 
relatively  closer  spacing  of  the  ribs  and  the  greater  posterior  elonga- 
tion of  the  shell. 
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Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31642. 

Occurrence  in  South  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Hodge's  old  mill  site,  3%  miles  southeast  of  Mullins,  Marion  County 
(5372). 

Occurrence  in  Maryland. — Reported  by  Doctor  Gardner  from  the 
Matawan  formation  on  the  north  shore  of  Round  Bay,  Severn  River, 
Anne  Arundel  County,  and  from  the  Monmouth  formation  at  Millers- 
ville  in  Anne  Arundel  County. 

Occurrence  in  Alabama. — Tombigbee  sand  member  of  Eutaw  forma- 
tion (lower  part  of  Exogyra  ponderosa  zone)  :  Seaboard  Air  Line  Rail- 
way at  bridge  over  Hatchechubbee  Creek,  2  miles  west  of  Pittsview, 
Russell  County  (6810). 

Range. — Exogyra  ponderosa  zone,  and  questionably  the  Exogyra 
costata  zone. 

Trigonia  eufaulensis  Gabb 

Plate  54,  figures  1-6. 

I860.     Trigonia  Eufalensis  Gabb,  Acad.  Nat.  Sci.  Phila.  Jour.,  2d 

ser.,  vol.  4,  p.  396,  PL  68,  fig.  32. 
1885.     Trigonia  Eufaulensis  Whitfield,  IT.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  113,  PI.  14,  figs.  1-4.     (Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  1,  p.  113,  PL  14,  figs.  1-4,  1886.) 
1905.     Trigonia  eufalensis  Johnson,   Acad.   Nat.   Sci.   Phila.   Proc, 

vol.  57,  p.  11. 
1907.     Trigonia  eufaulensis  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  462,  PL  48,  figs.  5,  6  [?],  7-10, 
?   1916.     Trigonia  eufalensis  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  582,  PL  34,  figs.  1,  2. 
Description. — This  species  is  represented  in  the  collections  from  the 
Carolinas  by  a  few  poorly  preserved  casts  and  molds,  which  are  suffi- 
ciently perfect  for  satisfactory  identification.     For  purposes   of  com- 
parison figures  of  perfect  specimens  from  Eufaula,  Ala.,  are  included 
(PL  54,  figs.  1-3). 

Shell  relatively  small,  equivalve,  inequilateral,  subtrigonal  in  out- 
line, moderately  ventricose  anteriorly,  becoming  compressed  poste- 
riorly. Beak  small,  incurved,  slightly  opisthogyrate,  and  situated 
about  one-fifth  the  length  of  the  shell  from  the  anterior  extremity  (as 
oriented  in  PL  54,  fig.  1).     Dimensions  of  the  complete  shell  from  Eu- 


100  Cretaceous  Formations  of  North  Carolina 

faula  shown  in  Flate  54,  figures  1-3:  Length  33  mm.,  height  23  mm. 
thickness  18  mm. ;  the  largest  specimen  from  the  Carolinas  is  43  mm. 
long. 

Hinge  and  internal   characters  essentially  as   in   Trigonia  bartrami. 

Dorsal  margin  concave,  the  upturned  margins  of  the  two  valves 
forming  a  keel:  anterior  margin  regularly  rounded;  ventral  margin 
broadly  and  regularly  rounded  anteriorly,  becoming  a  little  concave 
posteriorly  and  meeting  the  posterior  margin  nearly  at  a  right  angle; 
anterior  and  dorsal  margins  notched,  the  notches  corresponding  to  the 
interspaces  between  the  ribs;  posterior  margin  short,  squarely  trun- 
cated, and  situated  above  the  midheight  of  the  shell. 

Surface  of  shell  separable  into  three  areas.  The  dorsal  area  is  con- 
cave, is  3  to  4  mm.  wide  at  its  widest  part,  narrowing  towards  either 
end,  and  is  crossed  transversely  by  12  to  15  distinct,  tuberculated  ribs 
spaced  one-half  to  V/2  nun,  apart.  Bordering  the  dorsal  area  is  a  nar- 
row area  which  extends  from  the  beak  in  a  broad  curve  to  the  pos- 
terior margin,  gradually  widening  distally;  a  slight  depression  or  sul- 
cus extends  longitudinally  slightly  above  the  center  of  this  area,  sep- 
arating it  into  two  parts;  above  the  sulcus  the  surface  is  marked  by 
faint,  oblique,  tuberculated  lines  which  constitute  extensions  of  the 
ribs  on  the  dorsal  area  and  which  bend  sharply  forward  from  the  ex- 
tremities of  these  ribs;  below  the  sulcus  the  surface  is  marked  by  similar 
faint,  forward  trending  lines  which  are  extensions  of  the  main  ribs  of 
the  shell;  the  two  systems  of  tuberculated  lines  converge  along  the  sul- 
cus. The  main  surface  of  the  shell  below  the  narrow  area  just  de- 
scribed is  marked  by  15  to  18  prominent  ribs,  disposed  as  follows :  On 
the  anterior  portion  of  the  shell  the  ribs  leave  the  lower  margin  of  the 
narrow  area  just  described  and  extend  in  a  strong  curve  around  to  the 
anterior  margin ;  from  the  front  to  the  rear  the  ribs  become  succes- 
sively less  strongly  curved,  those  on  the  posterior  portion  of  the  shell 
g  nearly  straight  or  even  slightly  convex  in  the  reverse  direction 
and  trending  downward  and  backward.  The  entire  surface  is  further 
marked  by  fine  concentric  growth  lines. 

/,'<  marks. — The  ribs  of  this  species  are  less  closely  spaced  and  more 
strongly  curved  than  on  the  species  Trigonia  marionensis.  The  ribs 
are  less  closely  spaced  and  much  less  strongly  curved  than  on  Trigonia 
haynensis.  The  species  may  be  distinguished  from  the  young  of  Tri- 
gonia bartrwnu  by  the  presence  of  the  faint  oblique  lines  on  the  narrow 
area  separating  the  dorsal  area  from  the  main  surface  of  the  shell, 
by  the  weaker  development  of  the  dividing  sulcus  on  this  area,  and  by 
the  stronger  curvature  of  the  anterior  ribs. 
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Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    From  the  Kipley  formation,   Eufaula,  Ala. 

Distribution  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone)  :  Northeast  Cape  Fear  River,  N.  C,  at  an  exposure  58-Vk  miles 
above  Wilming-ton  (4149),  and  at  Krooms  Bridge  (6782)  ;  Jeffreys 
Creek  on  the  Myers  place  about  500  feet  east  of  the  Georgetown  road, 
Florence  County,  S.  C.  (3191). 

General  distribution. — Questionably  in  New  Jersey — Merchantville 
clay:  Near  Matawan  and  at  Lenola.  "Woodbury  clay:  Near  Mata- 
wan  and  near  Haddonfield.  Wenonah  sand  (Exogyra  ponderosa 
zone  ?)  :     Near  Marlboro  and  near  Crawfords  Corner. 

Maryland  and  Delaware — Reported  by  Doctor  Gardner  from  the 
Monmouth  formation  at  several  localities  in  Delaware  and  Maryland, 
but  her  figured  specimen  (her  PL  34,  Figs.  1,  2)  does  not  appear  to 
be  a  typical  representative  of  the  species. 

Chattahoochee  River  region,  Georgia-Alabama — Ripley  formation 
(Exogyra  costata  zone)  :  Mercers  Mill  Creek  near  Georgetown  (5417)  ; 
Eufaula  (389,  854,  5416,  6400);  2  miles  below  Eufaula  (857);  mouth 
of  Pataula  Creek  (855). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Lee's  old 
mill  site,  2  miles  northeast  of  Keownville,  Union  County  (6873)  ;  2 
miles  south  of  Molino,  Union  County  (712)  ;  Owl  Creek,  3  miles  north- 
east of  Ripley  (546,  6464)  ;  and  questionably  at  the  "Caves,"  5% 
miles  east  of  New  Albany  (6466). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kauf- 
man (U.S.N.M.  cat.  No.  20955). 

Range. — Exogyra  costata  zone. 


Trigonia  haynensis  n.  sp. 

Plate  54,  figures  7-9. 

The  casts  and  prints  upon  which  the  following  description  is  based 
were  found  in  calcareous  sandstone  of  the  Peedee  formation  imme- 
diately below  basal  Eocene  conglomerate  in  quarries  at  Castle 
Hayne,  New  Hanover  County,  N.  C,  and  at  Rocky  Point,  Pender 
County,  N.  C.  Figures  7  and  8  (PL  54)  were  made  from  clay 
squeezes  of  molds  showing  somewhat  imperfectly  the  surface  characters 
of  the  shell;  the  original  of  figure  7  is  designated  the  type. 

Shell  subtrigonal,  equivalve,  inequilateral,  depressed  convex,  be- 
coming strongly  compressed  posteriorly.  Beak  small,  incurved,  not 
prominent,  situated  about  one-third  the  length  of  the  shell  from  the 
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anterior  extremity  (as  oriented  in  figure  7,  Plate  54).  Dimensions 
oi  the  east  shown  in  Plate  54,  figure  0  :  Length  42  mm.,  height  35  mm., 
convexity  8+  mm. 

Hinge  and  internal  characters  normal. 

Dorsal  margin  eoneave;  anterior  margin  broadly  and  regularly 
rounded,  passing  by  a  slightly  sharper  curve  into  the  broadly  and  regu- 
larly rounded  ventral  margin ;  posterior  margin  not  well  preserved  in 
the  specimens,  but  is  short,  probably  squarely  truncated,  and  is  sit- 
uated well  above  the  midheight  of  the  shell. 

The  surface  is  separable  into  a  dorsal  area,  a  flattened  area  border- 
ing the  dorsal  area  and  extending  from  the  beak  in  a  gradually  widen- 
ing band  to  the  posterior  extremity,  and  the  main  lateral  surface.  The 
dorsal  area  is  concave  and  is  crossed  by  15  or  more  transverse  ribs. 
The  flattened  area  and  the  lateral  surface  of  the  shell  are  marked  by 
18  or  20  moderately  prominent  ribs  disposed  as  follows:  The  ribs 
originate  along  the  margin  of  the  dorsal  area  and  constitute  the  ex- 
tension of  the  transverse  ribs  on  that  area ;  they  are  first  very  weak 
and  trend  obliquely  backward  and  downward  across  the  flattened  area, 
beyond  which  they  become  stronger  and,  curving  slightly  downward, 
continue  to  the  most  inflated  portion  of  the  shell;  here  they  bend  for- 
ward, the  anterior  ones  curving  sharply  and  passing  around  to  the 
anterior  margin,  those  centrally  situated  curving  somewhat  less  sharply 
and  passing  down  to  the  ventral  margin,  and  the  posterior  ones  (3  or  4) 
curving  only  slightly  and  passing  almost  directly  to  the  postero-ventral 
margin. 

Remarks. — This  form  is  easily  distinguishable  from  the  other  species 
of  Trigoma  in  the  Carolinas  by  its  strongly  curved  lateral  ribs.  The 
possibility  of  its  being  Tuomey's1  Trigonia  divericata  has  been  con- 
sidered. The  specimen  on  which  he  founded  his  species  was  obtained 
from  the  basal  Eocene  limestone  conglomerate  exposed  in  the  vicinity 
of  Wilmington;  it  is  probably  lost.  In  his  opinion  the  species  lived 
temporaneously  with  the  Eocene  (Jackson)  species  with  which  it 
was  found  associated,  but  geologists  familiar  with  the  area  now  agree 
thar  the  Cretaceous  fossils  in  this  conglomerate  are  present  as  a  me- 
chanical mixture,  having  been  derived  from  the  immediately  underlying 
-Trara  of  the  Peedee  formation.  Tuomey's  description  is  as  follows: 
"Cast  of  left  valve,  ribs  15,  somewhat  acute,  converging  towards  the 
posterior  margin,  arched  on  the  umbones,  divaricating  below.  After 
rhf-  sixth  rib  there  is  a  half  rib  intercalated.  Dimensions:  Length 
2  inches,  breadth  1.5  inches,  height  1  inch." 


'Acftd.    Nat.    Sci.    Phila.    Proc,    vol.    6,    p.    193,    1852. 
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On  the  specimens  here  referred  to  T.  haynensis  the  ribs  number  more 
than  15,  they  do  not  divaricate  (unless  by  this  is  meant  diverging), 
and  no  small  ribs  are  intercalated  between  the  main  ones;  furthermore, 
the  statement  that  the  ribs  converge  toward  the  posterior  margin  does 
the  one  described  by  Tuomey. 

Type. — Collection  of  the  U.   S.  National  Museum,  cat.  No.  31648. 
therefore,  satisfactorily  to  establish  the  identity  of  these  specimens  and 
From  Castle  Hayne,  New  Hanover  County,  N.  C. 
not  apply  to  this  form.    In  the  absence  of  the  type  it  seems  impossible, 

Distribution  in  North  Carolina. — Upper  part  of  Peedee  formation 
(upper  part  of  Exogyra  costata  zone) :  Quarries  at  Castle  Hayne, 
New  Hanover  County  (780)  ;  French  Brothers'  quarry,  Rocky  Point, 
Pender  County  (778,  8280). 

Range. — Upper  part  of  Exogyra  costata  zone. 

Unidentified  specimens  of  Trigonia 

Specimens  of  Trigonia,  chiefly  casts,  too  poorly  preserved  for  spe- 
cific identification,  have  been  found  at  the  following  localities :  Cape 
Fear  River  at  Walkers  Bluff  (5368)  and  at  Robinsons  Landing  (5419)  ; 
Bryant  Newkirk's  marl  hole,  Black  River  (5358) ;  Northeast  Cape 
Fear  River,  58%  miles  above  Wilmington  (4149);  Neuse  River,  79*4 
miles  above  New  Bern  (5418) ;  Contentnea  Creek,  11  miles  below  Snow 
Hill  (4148) ;  Davis  Landing,  Peedee  River,  S.  C.  (4159). 

Superfamily  PECTINACEA 
Family  PECTINIDAE 
Genus  PECTEN  Muller 

Pecten  belliscnlptus  (Conrad) 

Plate  54,  figures  10,  11. 

1869.  Camptonectus  belliscnlptus  Conrad,  Am.  Jour.  Conchology, 
vol.  5,  p.  99,  PI.  9,  fig.  11. 

1885.  Camptonectus  Burlingtonensis  Whitfield  (in  part),  U.  S. 
Geol.  Survey  Mon.,  vol.  9,  p.  53,  PI.  8,  figs.  3-6,  question- 
ably figs.  7,  9  (not  fig.  8).  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  53,  PI.  8,  figs.  3-6,  questionably  figs. 
7,  9  (not  fig.  8),  1886.) 

1905.  Pecten  bellisculptus  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  11. 
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1907.     Pee  ten  argillensis   Weller,   Cieol.   Survey  New   Jersey,   Pale- 
ontology,  vol.   4,   p.    472,   PL   40,   figs.    3,   4    (questionably 
figs.  1  and  2). 
I   1918.     Pecien  bcnsoni  Knicker,  University  of  Texas  Bull.  No.  1817, 
p.  16,  PL  1,  figs.  7-13. 

Description. — Conrad  described  the  species  as  follows:  "Ovate, 
compressed,  thin  and  fragile;  divaricating  radii  distinct;  concentric 
lines  extremely  thin  and  minute;  interior  hinge  line  crenulated."  The 
:iption  applies  to  the  right  valve  only.  The  species  is  represented 
in  North  Carolina  by  three  specimens,  and  on  these  the  following  de- 
scription is  based. 

Shell  sul ■circular  to  broadly  subovate  in  outline,  the  height  in  one 
specimen  being  slightly  greater  than  the  length.  Valves  depressed  con- 
vex, the  two  valves  probably  subequal  in  convexity;  shell  subequi- 
lateral.  Beaks  small,  depressed,  not  projecting  above  the  hinge  line 
and  situated  slightly  back  of  the  middle  of  the  hinge.  Dimensions 
of  the  largest  specimen  (PL  54,  fig.  11)  :  Length  35  mm.,  height  35 
mm.,  convexity  4  mm.  Posterior  ear  of  right  valve  sharply  delimited 
below  by  a  deeply  excavated  sulcus  slightly  overhung  by  the  body  of 
the  shell.  Hinge  straight.  Internal  characters  not  observed.  The 
upper  margins  of  the  antero-  and  postero-dorsal  slopes  diverge  from 
the  beak  at  an  angle  of  about  100  degrees;  both  margins  are  slightly 
concave  upward. 

Surface  marked  by  fine  concentric  growth  lines,  and  by  numerous 
crowded,  radiating,  bifurcating  ribs  which,  though  depressed,  are  dis- 
tinct and  readily  seen  macroscopically;  the  ribs  are  separated  by  much 
narrower  depressions.  Under  the  magnifying  glass  the  surface  in 
places  appears  slightly  cancellated  due  to  the  crossing  of  the  ra- 
diating and  concentric  markings.  Owing  to  the  frequent  bifurcations 
the  width  of  the  ribs  increases  but  slightly  away  from  the  beak.  The 
posterior  ear  of  the  right  valve  shown  in  Plate  54,  figure  11,  is  marked 
by  fine  growth  lines  and  by  fine,  irregular  radiating  ribs  which  cross 
rface  a  little  obliquely,  rising  slightly  posteriorly. 

The  dorsal  portions  of  two  of  the  three  valves  are  so  poorly  pre- 
served that  it  can  not  be  determined  whether  they  are  right  or  left 
valves. 

Remarks, — Conrad's  original  figure  of  this  species  is  poorly  drawn 
and  does  not  give  a  correct  impression  of  the  sculpture.  Both  Weller 
and  Gardner  regard  the  species  as  synonymous  with  P.  argillensis  Con- 
rad. Comparing  Weller's  figures  with  specimens  from  Owl  Creek, 
Miss.,  where  the  type  of  P.  argillensis  was  found,  it  is  apparent  that 
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the  radiating  ribs  on  the  New  Jersey  specimens  are  much  finer  and 
more  closely  spaced.  The  same  difference  distinguishes  the  North 
Carolina  specimens  from  those  from  Owl  Creek.  The  average  size  of 
P.  bellisculptus  is  probably  greater  than  that  of  P.  argillensis.  The 
species  is  certainly  distinct  from  P.  burling  tonensis  Gabb  with  which 
Whitfield  confused  it. 

In  the  collection  of  the  National  Museum  are  several  prints  and 
casts  of  Pecten  from  near  Keyport,  N.  J.,  in  a  dark  greenish-gray, 
highly  glauconitic  clay  mottled  with  red,  with  sculpture  well  pre- 
served, and  these  apparently  belonging  to  this  species.  Keyport  is 
on  the  outcrop  of  the  Woodbury  clay  near  its  contact  with  the  Mer- 
chantville  clay;  the  high  content  of  glauconite  probably  indicates  that 
this  material  belongs  to  the  Merchantville  clay. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. From  the  Woodbury  clay  (Exogyra  ponderosa  zone),  Had- 
donfield,  N.  J. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Snow  Hill,  Greene  County  (785)  ;  Auger  Hole  Landing,  Neuse  River 
(53-53). 

General  distribution. — New  Jersey — Merchantville  clay:  Near 
Matawan;  near  Jamesburg;  Lenola;  near  Keyport  (U.S.N.M.  cat.  No. 
2258).  Woodbury  clay  (Exogyra  ponderosa  zone)  :  Lorrilard;  Haddon- 
field.  Marshalltown  formation  (Exogyra  ponderosa  zone)  :  Near 
Swedesboro  (?).  Wenonah  sand:  Near  Marlboro  (?).  Navesink  marl 
(Exogyra  costata  zone):   Crosswicks  Creek  (?);  at  Freehold  (?). 

Chattahoochee  River  region,  Georgia-Alabama — Tombigbee  sand 
member  of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  : 
Cut  of  Seaboard  Air  Line  Railway,  2%  miles  northwest  of  Cusseta, 
Ga.  (5379);  Blufftown,  Chattahoochee  River,  Ga.  (5392,  6405);  Sea- 
board Air  Line  Railway  at  bridge  over  Hatchechuhbee  Creek,  2  miles 
west  of  Pittsview,  Ala.  (6809). 

Mississippi — Eutaw  formation  (lower  part  of  Exogyra  ponderosa 
zone)  :  Public  road  near  Hare's  old  mill  site,  9  miles  east  of  Boone- 
ville   (6458,  6910). 

Texas — Questionably  in  the  Austin  chalk  (Exogyra  ponderosa  zone)  : 
Exposure  in  street  in  eastern  part  of  south  Austin  (7590).  San 
Miguel  formation  (Exogyra  ponderosa  zone)  :  A  tank  east  of  the 
Uvalde  road,  17  miles  northeast  of  Eagle  Pass  (8249). 

Bange. — 'Ranges  through  the  Exogyra  ponderosa  zone,  and  ques- 
tionably into  the  Exogyra  costata  zone. 
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Pectin  clifhvoodensis  Welter 

Plate  55,  figures  1-5. 

1907.     Pecten  cliffwoodensis  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  469,  PI.  50,  figs.  7,  8. 
1  191 6.     Pecten    cliffwoodensis    Gardner,    Md.    Geol.    Survey,    Upper 
Cretaceous  (2  vols.),  p.  592. 

Description. — This  species  is  common  in  the  Snow  Hill  member  of 
the  Black  Creek  formation,  but  the  shells  are  generally  soft  and  fragile 
and  only  a  few  well  preserved  specimens  have  been  obtained.  The 
best  specimens  are  those  figured,  and  the  description  is  based  on  them. 

Shell  subequilateral,  subcircular  to  broadly  subovate  in  outline,  the 
greatest  dimension  being  in  the  direction  of  the  height.  Both  valves 
depressed  convex  and  subequal  in  ventricosity.  Beaks  situated  slight- 
ly back  of  the  middle  of  the  hinge.  The  anterior  ear  on  each  valve 
is  somewhat  larger  than  the  posterior  ear;  ears  sharply  separated  from 
the  body  of  the  shell  by  a  sulcus,  the  lower  rim  of  which  slightly 
overhangs  the  plane  of  the  ears;  anterior  ear  of  right  valve  partly 
separated  from  the  body  of  the  shell  by  a  deep  byssal  sinus.  The 
upper  margins  of  the  dorsal  slopes  diverge  from  the  beaks  at  an 
angle  of  90  or  95  degrees  and  are  slightly  concave  upward.  Dimen- 
sions of  the  left  valve  shown  in  Plate  55,  figures  1,  2 :  Length  38  mm., 
height  40  mm.,  convexity  5.5  mm. ;  length  of  the  largest  specimen  in 
the  collection  about  70  mm. 

Hinge  edentulus;  resilifer  deeply  impressed,  triangular,  subequi- 
lateral ;  radiating  from  the  apex  on  either  side  of  the  resilifer  of  the  left 
valve  are  three  unequal  crural  ridges  with  intervening  shallow  grooves; 
the  uppermost  grooves  and  ridges  are  subparallel  to  the  hinge  line. 

Adductor  scar  large,  broadly  subovate,  with  margins  irregular  in 
detail;  center  of  scar  situated  a  little  above  the  midheight  and  a  little 
back  of  the  midlength. 

The  surface  of  the  shell  is  nearly  smooth,  but  presents  fine  concen- 
tric growth  lines,  coarsest  on  the  ears,  and  on  most  specimens  fine, 
obscure,  radiating  ribs,  scarcely  visible  macroscopically,  can  be  de- 
tected, particularly  on  the  dorsal  slopes;  the  strength  of  these  ribs 
varies  considerably,  however,  being  dimly  visible  over  the  entire  sur- 
face of  some  shells. 

Remarks. — The  North  Carolina  specimens  appear  to  correspond 
to  T\Vllfr's  species,  in  all  essential  details.  Although  not  noted  by 
him,  obscure  radiating  ribs  are  present  on  the  dorsal  slopes  and  on 
the  bases  of  the  ears  of  the  type  specimens,  and  this  is  in  exact  agree- 
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ment  with  some  of  the  North  Carolina  specimens,  though  on  others 
these  ribs  can  be  dimly  traced  over  the  rest  of  the  surface. 

Type. — Collection  of  the  Geological  Survey  of  New  Jersey.  From 
the  Magothy  formation  ("Cliff wood  clay")  at  Cliffwood  Point,  New 
Jersey. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
the  Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Blue  Banks  Landing,  Tar  Biver  (5347);  Snow  Hill,  Greene  County 
(785,  5348,  and  the  Conrad  collection,  U.S.N.M.  cat.  No.  31921); 
Auger  Hole  Landing,  Neuse  Biver  (5353);  Black  Biver  at  Bryant 
Newkirk's  marl  hole  (5358),  at  an  exposure  64  miles  above  Wilming- 
ton (5359),  at  Corbits  Landing  (5360),  at  an  exposure  62%  miles 
above  Wilmington  (5361),  at  Kerrs  Cove  (4156,  5362),  and  at  Iron 
Mine  Landing  (5366). 

General  distribution. — New  Jersey — Magothy  formation  ("Cliff- 
wood  clay")  :     Cliffwood  Point  and  near  Matawan. 

Maryland — Questionably  in  the  Matawan  formation  {Exogyra 
ponderosa  zone)  :  North  shore  of  Bound  Bay,  Severn  Biver,  Anne 
Arundel  County. 

Chattahoochee  Biver  region,  Georgia-Alabama — Lower  part  of  Eu- 
taw  formation:  Burdocks  Landing  (5386).  Tombigbee  sand  mem- 
ber of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  : 
Cut  of  Seaboard  Air  Line  Bailway,  2%  miles  northwest  of  Cusseta 
(5379)  ;  Blufftown  (5392,  6405).  Lower  part  of  Bipley  formation  (up- 
per part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing  (6402)  ; 
Lower  Boods  Bend  (6401). 

Range. — Banges  from  below  the  Exogyra  ponderosa  zone  upward 
through  that  zone. 

Pecten  berryi  n.  sp. 

Plate  56,  figures  1-3;  Plate  57,  figures  8,  9. 

Description. — This  species  occurs  in  considerable  numbers  at  White- 
ley  Creek  Landing,  Neuse  Biver;  a  few  of  the  specimens  are  in  a 
fair  state  of  preservation,  though  none  are  perfect.  The  description 
is  based  chiefly  on  the  figured  specimens,  of  which  the  left  valve  shown 
in  Plate  56,  figure  1,  is  named  the  type. 

Shell  subcircular  in  outline,  sub  equilateral,  depressed  convex,  the 
right  valve  a  little  flatter  than  the  left.  Beak  situated  a  little  back 
of  the  middle  of  the  hinge  line.  Ears  large  (the  anterior  ones  a 
little  the  larger)  and  sharply  separated  from  the  body  of  the  shell 
by  sulci  which  are  coincident  with  the  upper  margin  of  the  dorsal 
14 
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slopes ;  those  margins  diverge  from  the  beak  at  an  angle  of  about 
00  degrees,  and  as  they  pass  away  from  the  beak  curve  slightly  with 
the  concave  side  upward.  The  anterior  ear  of  the  right  valve  is  slightly 
convex  and  is  partially  separated  from  the  body  of  the  shell  by  a  deep 
byssal  sinus;  between  the  beak  and  the  inner  end  of  the  sinus  is  a 
low  ridge  widening  outwardly,  and  bounded  on  either  side  by  a  sulcus. 
The  shoulders,  which  are  situated  about  one-quarter  the  height  of 
the  shell  below  the  projection  of  the  hinge  line,  are  sharply  rounded, 
producing  a  squarish  effect.  Approximate  dimensions  of  the  type: 
Length  66  mm.,  height  66  mm.,  convexity  12  mm.  Approximate 
dimensions  of  the  right  valve  shown  in  Plate  57,  figure  8 :  Length  70 
mm.,  height  71  mm.,  convexity  8  mm.  Length  of  the  largest  specimen 
in  the  collection  (PI.  56,  fig.  3)  S5  mm. 

Hinge  and  internal  characters  not  uncovered. 

The  surfaces  of  both  valves  are  characterized  by  rather  strong, 
concentric,  imbricating  lamellae,  spaced  one-half  to  2  mm.  apart, 
which  on  different  individuals  cover  variable  portions  of  the  surface; 
the  type  specimen  is  nearly  smooth  away  from  the  beak  for  48  mm., 
beyond  which  the  lamellae  are  strongly  developed;  on  another  speci- 
men the  smooth  surface  extends  only  about  20  mm.  from  the  beak. 
The  margins  of  the  concentric  lamellae  are  widest  apart  along  the 
vertical  center  of  the  shell,  away  from  which  they  approach  closer  to- 
gether, becoming  closely  spaced  on  the  shoulders  and  on  the  ears. 
The  entire  surface  is  further  marked  by  extremely  fine,  radiating  ribs 
which  ran  barely  be  detected  macroscopically,  but  which  under  the 
hand  lens  are  seen  to  be  distinctly  developed;  the  ribs  are  wider  than 
the  interspaces,  which  are  represented  only  by  fine  lines. 

Remarks. — This  species  is  most  apt  to  be  confused  with  Pecten  bur- 
lingtonensis Gabb,  from  which,  however,  it  differs  in  several  important 
respects.  The  concentric  markings  on  Pecten  burlingtonensis  appear 
to  be  in  the  nature  of  undulations,  while  those  on  Pecten  berryi  are 
imbricating  lamellae.  On  the  former  the  concentric  markings  are 
as  distinct,  or  even  more  strongly  developed,  in  close  proximity  to  the 
beak  as  elsewhere,  while  on  the  latter  this  portion  of  the  shell  is  nearly 
smooth  for  varying  distances  from  the  beak  in  different  individuals. 
According  to  the  descriptions  the  fine  radiating  ribs  on  Pecten  burling- 
tonensis are  narrower  than  the  interspaces,  while  on  Pecten  berryi 
the  interspaces  are  mere  lines.  On  Pecten  burlingtonensis  the  fine  ribs 
are  present  only  on  the  outer  borders  of  the  concentric  bands,  while 
on  Pecten  berryi  they  cover  the  entire  surface  of  the  bands  with  equal 
distinctness.       On   the  former  the  posterior  margins  of  the  posterior 
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ears  meet  the  hinge  line  stt  an  angle  of  approximately  90  degrees  on 

some  specimens  and   not   exceeding   100   degrees  on  others,   while  on 

the  latter  the  margins  incline  forward,  meeting  the  hinge  line  at  an 

angle  of  112  to  115  degrees.     The  young  of  this  species  is  apt  to  be 
confused  with  Pecten  cliff woodensis  Weller. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31662. 
Named  in  honor  of  Prof.  E.  W.  Berry  of  Johns  Hopkins  University. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone) : 
Whiteley  Creek  Landing,  Neuse  River  (4136,  5354). 

Pecten  siinplicius  Conrad 

Plate  55,  figures  6-11. 

1860.  Pecten  simplicius  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour., 
2d  ser.,  vol.  4,  p.  283,  PI.  46,  fig.  44. 

1864.  Sincyclonema  ?  simplicius  Meek,  Check  List  Invert.  Fossils 
North  America.  Cret.  and  Jur.  Smithsonian  Misc.  Colls.,  vol. 

7,  No.  177,  p.  7. 

1876.  Sincyclonema  simplicius  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  28,  p.  319. 

1885.  Amusium  simplicum  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  51,  PL  7,  figs.  11,  12.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  51,  PI.  7,  figs.  11,  12,  1886.) 

1907.  Pecten  simplicius  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  480,  PI.  51,  fig.  6. 

1916.  Pecten  simplicius  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  p.  595,  PL  34,  figs.  8,  9. 

Description. — This  species  was  described  <by  Conrad  as  follows: 
"Ovate,  thin,  smooth  and  shining;  ears  moderate,  nearly  equal;  both 
valves  slightly  convex;  the  upper  valve  slightly  turned  on  the  umbo; 
inner  margin  minutely  crenulated. 

"Locality. — Eufaula,  Alabama;  Tippah  County,  Mississippi." 

This  species  is  represented  in  the  collections  from  the  Carolinas  by 
a  few  poorly  preserved  specimens.  For  purposes  of  comparison  nearly 
perfect  specimens  from  Mercers  Mill  Creek,  Ga.  (near  Eufaula, 
Ala.),  and  from  Owl  Creek  near  Ripley,  Tippah  County,  Miss.,  are 
also  figured. 

Shell  small,  thin,  subcircular  to  broadly  subovate  in  outline,  the 
height  in  some  specimens  being  slightly  greater  than  the  length.     Sub- 
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equilateral,  both  valves  depressed  convex.  Beak  small,  scarcely  pro- 
jecting above  the  hinge  line,  and  situated  slightly  back  of  the  middle 
of  that  line.  Ears  sharply  separated  from  the  body  of  the  shell  by 
sulci,  the  anterior  ears  being  a  little  larger  than  the  posterior  ones. 
Byssal  sinus  on  anterior  ear  of  right  valve  very  shallow.  The  sulci 
which  are  coincident  with  the  upper  margins  of  the  dorsal  slopes 
diverge  from  the  beaks  at  an  angle  of  about  95  degrees.  Shoulders 
siruated  a  little  above  the  midheight.  Approximate  dimensions  of  the 
right  valve  shown  in  Plate  55,  figure  S :  Length  9%  mm.,  height 
10  unn..  convexity '  1  mm.;  occasional  specimens  reach  a  length  of 
12  or  13  mm. 

Hinge  edentulus,  with  a  moderately  impressed,  triangular,  subequi- 
lateral  resilifor:  the  hinge  margin  is  paralleled  below  by  one  or  two 
weakly  developed  crural  grooves  and  corresponding  low  crural  ridges. 

Adductor  scar  large,  broadly  subovate,  situated  a  little  above  the 
midheight  and  slightly  back  of  the  midlength. 

Surface  of  both  valves  smooth  and  shiny;  concentric  growth  lines 
very  fine.  On  occasional  specimens  extremely  fine  radiating  ribs 
can  be  detected  by  the  aid  of  the  hand  lens  on  parts  of  the  surface. 

\ — Tn  the  original  description,  Eufaula,  Ala.,  and  Tippah 
County.  Miss.,  are  stated  to  be  known  localities  at  which  the  species 
occurs.        The   type  specimens   are  probably  lost. 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone) : 
Blue  Banks  Landing,  Tar  River,  1ST.  C.  (5347);  Contentnea  Creek,  6 
miles  below  Subw  Hill,  X.  C.  (4142).  Peedee  formation  (Exogyra 
costata  zone)  :  Xeuse  Piver,  34%,  miles  above  New  Bern,  N".  C. 
(4137);  Hilton  Park,  near  the  Clarendon  Waterworks  Company's 
plant,  Wilmington,  N.  C.  (784,  4143);  Worth's  ice  factory  well,  Wil- 
mington,  X.  C\,  depth  52  feet,  29  feet  below  mean  tide  level  (8283); 
Jeffreys  Creek,  on  the  Myers  place,  500  feet  east  of  the  Georgetown 
road,  Plorenco  County,  S.  C.  (3191);  Peedee  Kiver,  S.  C,  at  Davis 
Landing   (4150),  and  near  Dewitts  Bluff   (4162). 

Cr-vprnJ  distribution. — New  Jersey — Redbank  sand  (Exogyra  costata 
zone)  :  Near  Middletown,  Tinton  Palls,  Beers  Hill  cut,  near  Free- 
hold. 

^fnrvlnnd — Matawan  formation  (Exogyra  ponderosa  zone):  Ulm- 
Btead  Point.  Anne  Arundel  County.  Monmouth  formation  (Exogyra 
costata  zone)  :  Tn  Prince  George's  County  at  Brightseat,  on  the  Brooks 
estate  near  Seat  Pleasant,  at  Friendly,  a  mile  west  of  Friendly,  and 
at  MVNeys  Corners. 
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Georgia — Ripley  formation  (Exogyra  costata  zone)  :  Usry's  mill, 
7  miles  north  of  Ellaville  (6842);  Mercers  Mill  Creek  near  George- 
town (5417). 

Chattahoochee  River,  Georgia-Alabama — Tombigbee  sand  member 
of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Banks 
Landing  (6406).  Ripley  formation  (Exogyra  costata  zone)  :  Eufaula 
(854,  5416,  6400);  2  miles  below  Eufaula  (857);  Alexanders  Land- 
ing (856);  mouth  of  Pataula  Creek  (855). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  One-half  mile  west  of  Union  Springs  (6815). 
Upper  part  of  Ripley  formation  (Exogyra  costata  zone) :  Cut  of 
Louisville  and  Nashville  Railroad,  2  miles  north  of  Fort  Deposit  (6785). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Lee's  old 
mill  site,  Union  County  (6873) ;  3  miles  south  of  Molino,  Union 
County  (712) ;  Owl  Creek,  3  miles  northeast  of  Ripley,  Tippah  County 
(707,  6464)  ;  Bullock's  old  mill  site,  2  miles  south  of  Dumas,  Tippah 
County  (708) ;  near  Dumas,  Tippah  County  (710)  ;  Crums  old  mill 
site  on  East  Hatchie  Creek,  16 V2  miles  northeast  of  Ripley  (6462). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kauf- 
man (U.S.N.M.  cat.  No.  20961);  near  Chatfield,  Navarro  County 
(U.  S.  N.  M.  cat.  No.  21046);  San  Marcos  River,  one-half  mile  below 
Martindale,  Caldwell  County  (7621). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Pecten  mississippiensis  Conrad 

Plate  55,  figures  12-15. 

1860.     Pecten  mississippiensis  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour., 

2d  ser.,  vol.  4,  p.  283. 

?  1885.     Pecten   quinquenarius  Whitfield,   U.    S.   Geol.    Survey   Mon., 

vol.  9,  p.  47,  PL  7,  figs.  13-16.     (Geol.  Survey  New  Jersey, 

Paleontology,  vol.  1,  p.  47,  PI.  7,  figs.  13-16,  1886.) 

1905.     Pecten  mississippiensis  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 

vol.  57,  p.  11. 
1907.     Pecten  quinquenaria  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  476,  PI.  50,  fig.  13   (probably  not  fig- 
ures 10-12). 
Description. — Conrad's   original  description  of  this  species   applied 
to  the  left  valve  only.       The  right  and  left  valves  differ  markedly  in 
sculpture   (see  description  below)    and  the  right  valves  have  usually 
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been  referred  to  Pecten  quinqucji-arius  Conrad.  Numerous  specimens 
of  both  valves  have  boon  found  in  Tippah  County,  Miss.,  at  some  locali- 
ties associated  in  the  same  bed,  and  Doctor  Bruce  Wade  has  found 
both  valves  attached  in  a  nearly  perfect  specimen  at  Coon  Creek, 
McXairy  County,  Tenn.  Fragments  of  the  left  valve  have  been  found 
in  Xorth  Carolina,  but  the  following  description  is  based  chiefly 
on  the  more  perfect  material  from  the  Ripley  formation  in  Tippah 
County,  Miss. 

Shell  thin,  subequilateral,  inequivalve,  subcircular  to  broadly  sub- 
ovate  in  outline,  the  height  in  some  specimens  being  slightly  greater 
than  the  length,  and  in  others  the  length  greater  than  the  height;  both 
valves  only  very  slightly  convex.  Beak  situated  slightly  in  front  of 
the  middle  of  the  hinge  line;  ears  sharply  delimited  from  the  body 
of  the  shell  by  sulci;  posterior  ear  slightly  larger  than  the  anterior 
one;  byssal  sinus  of  right  ear  rather  shallow;  the  outer  margin  of  the 
ears  meet  the  hinge  line  at  acute  angles  (80  to  85  degrees).  The  lines 
separating  the  ears  from  the  body  of  the  shell  diverge  from  the  beak 
at  an  angle  of  90  or  95  degrees.  Dimensions  of  the  right  valve  shown 
in  Plate  55,  figure  12 :  Estimated  length  30  mm.  (the  margins  are 
somewhat  broken),  height  31  mm.,  convexity  about  1.5  mm.;  length  of 
the  specimen  shown  in  Plate  55,  figure  15,  50  mm. 

Hinge  very  narrow,  on  the  left  valve  exhibiting  a  long  narrow,  shal- 
low groove  paralleling  the  upper  margin. 

Inner  surfaces  of  the  valves  reflecting  the  ribs  and  undulations 
of  the  outer  surfaces. 

Left  valve  flatter  than  the  right  and  marked  by  five  prominent,  nar- 
row, distant,  radiating  ridges,  with  two  to  four  much  less  prominent 
to  obscure,  unequal,  ribs  in  each  of  the  interspaces;  broad,  very  shal- 
low, radiating  folds  corresponding  to  those  of  the  right  valve  can 
barely  be  detected.  Surface  of  right  valve  marked  by  four  or  five 
broadly  rounded,  shallow,  unequal,  radiating  folds  or  undulations. 
Both  valves  further  marked  by  closely  and  evenly  spaced  fine,  distinct, 
concentric  lamellae,  showing  finely  ragged  edges  as  usually  preserved; 
where  they  cross  the  ears  these  lamellae  are  evenly  and  more  closely 
spaced. 

Remarks. — In  this  species  the  shell  wall  is  thin  and  brittle  and  well 
preserved  specimens  are  difficult  to  obtain.  Several  fairly  good  left 
and  right  valves  were  collected  by  Dr.  Stanton  at  Bullock's  old  mill 
site  near  Dumas,  Tippah  County,  Miss.,  but  even  these  are  broken 
about  the  margins.  The  species  can  be  identified,  however,  with  very 
imperfect  material. 
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The  type  of  Pecten  quinquen-arius  Conrad,  an  internal  cast  in  the 
collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  is  ob- 
viously distinct  from  P.  mississippiensis,  though  the  right  valves  of  the 
latter  have  been  confused  with  it  by  some  authors.  This  cast  shows 
the  shell  to  have  been  more  strongly  plicated  radially  than  in  P.  mis- 
sissippiens-is,  and  the  folds  to  have  been  equally  developed  on  both 
valves,  those  on  the  more  convex  valve  having  the  crests  slightly  more 
acute.  In  the  collection  of  the  State  Museum  at  Trenton,  N.  J.,  are 
numerous  prints  of  a  Pecten,  including  right  and  left  valves,  both  of 
which  appear  to  be  about  equally  plicated.  These  were  probably  cor- 
rectly referred  by  Weller  to  Pecten  quinquenarius  Conrad  (see  his  PI. 
50,  figs.  10-12).  The  specimen  which  he  pictures  in  figure  13,  how- 
ever, is  P.  mississippiensis.  Conrad,  from  Bullock's  Mill,  near  Dumas, 
Tippah  County,  Miss.  This  specimen  is  also  shown  in  Plate  55, 
figure  12,  of  the  present  volume. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    Prom  Tippah  County,  Miss. 

Occurrence  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone)  :  At  an  exposure  on  Northeast  Cape  Fear  River,  66 V2  miles 
above    Wilmington,    N.    C.    (fragments    of    left    valve    only)     (4161). 

General  distribution. — Georgia — Upper  part  of  Ripley  formation 
(Exogyra  costata  zone):  Eufaula  (854);  2  miles  below  Eufaula 
(857);  mouth  of  Pataula  Creek  (855). 

Mississippi — Selma  chalk  (Exogyra  costata  zone)  :  Wahalak-Binns- 
ville  road,  west-facing  slope  of  Wahalak  Creek  valley,  6  miles  north 
of  Scooba  (6480a)  ;  gullies  near  Osborn  road,  3  miles  northeast  of 
Starkville  (6846).  Ripley  formation  (Exogyra  costata  zone)  :  Public 
road  a  quarter  of  a  mile  east  of  Troy,  Pontotoc  County  (6471)  ;  near 
Mt.  Olivet  church,  Union  County  (712)  ;  Lee's  old  mill  site,  2  miles 
northeast  of  Keownville,  Union  County  (6873);  W.  O'Kelly's  farm, 
2%  miles  south  of  Dumas,  Tippah  County  (709);  Bullock's  old  mill 
site  near  Dumas,  Tippah  County  (708). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Old  military 
road,  2  miles  northeast  of  Washington  (7470). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kauf- 
man (U.S.N.M.  cat.  No.  20954) ;  near  Chatfield,  Navarro  County 
(U.S.N.M.  cat.  No.  21101). 

Range. — Exogyra  costata  zone. 
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Peoten  yeniistus  Morton 

Plate  57,  figures  1-5. 

1533.  Pecten    venustus  Morton,   Am.   Jour.    Sci.,    1st  ser.,   vol.   23, 

p.  293,  PI  5,  fig.  7. 

1534.  Pecten  venustus  Morton,  Synop.  Organ.  Rem.   Cret.  Group 

United  States,  p.  58,  PI.  5,  fig.  7. 

1885.  Pecten  venustus  TVhitfield,  IT.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  45,  PI.  7,  figs.  1-4.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  45,  PI.  7,  figs.  1-4,  1SS6.) 

1005.  Pecten  venustus  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  11. 

1007.  Pec  ten  venustus  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  478,  PL  51,  figs.  1-5. 

1916.  Pecten  venustus  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  p.  591,  PL  34,  figs.   6,  7. 

Description. — The  species  is  represented  in  the  collections  from  the 
Carolinas  by  one  small  left  valve  obtained  from  a  deep  well  at  Charles- 
ton, S.  C.  To  show  the  characters  not  afforded  by  this  specimen 
several   specimens  from  near  Houston,  Miss.,   are  also  figured. 

Shell  small,  subcircular,  the  length  in  some  specimens  being  slightly 
greater  than  the  height ;  subequilateral,  right  valve  moderately  convex 
and  left  valve  noticeably  less  ventricose  than  the  right.  Beak  small, 
not  projecting  above  the  hinge  line,  situated  slightly  back  of  the  cen- 
ter of  that  line;  umbone  of  right  valve  more  strongly  incurved  than 
that  of  left  valve.  Anterior  ears  somewhat  larger  than  the  posterior 
ears ;  anterior  ear  of  right  valve  partly  separated  from  the  body  of  the 
shell  by  a  moderately  deep  byssal  sinus.  The  upper  margins  of  the 
-I  slopes  diverge  from  the  beaks  at  an  approximate  angle  of  110 
Shoulders  above  the  midheight  of  the  shell.  Dimensions 
of  the  left  valve  shown  in  Plate  57,  figure  1 :  Length  9  mm.,  height 
B.5  mm.,  Convexity  2  mm.  Dimensions  of  the  right  valve  shown  in 
Plate  57,  figures  2,  3:  Length  8  mm.,  height  8  mm.,  convexity  2.5  mm. 
rth  of  a  moderately  large  specimen  11  mm. 

Hinge  edentulus,  narrow,  resilifer  deeply  impressed;  upper  margin 
ef  hinge  on  left  valve  bordered  by  a  narrow  ridge,  and  both  in  front 
and  behind  the  resilifer  are  crural  ridges  parallel  to  the  hinge  line 
|    •     ol  extending  to  the  margins. 

Adductor  sr-ar  not  observable  on  the  specimens  examined;  inner  sur- 
face  of  shell  reflecting  the  radiating  ribs  of  the  outer  surface. 
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Outer  surface  of  shell  marked  by  prominent  radiating  ribs  and  by 
regularly  and  rather  closely  spaced  fine  concentric  lamellae.  On  the 
right  valve  the  ridges  are  squarish  and  bifurcate  at  unequal  distances 
from  the  beak;  beyond  the  points  of  bifurcation  they  have  the  appear- 
ance of  paired  costae.  On  the  left  valve  the  ribs  are  tuberculated  and 
instead  of  bifurcating,  new  ribs  are  intercalated  between  the  old  ones 
at  unequal  distances  from  the  beak.  The  radiating  ribs  are  strongly 
developed  on  the  anterior  ear  of  the  right  valve,  but  are  faintly  de- 
veloped or  absent  in  the  posterior  ear.  On  the  left  valve  the  ribs  are 
fairly  distinct  on  the  anterior  ear,  and  are  rather  faint  on  the  pos- 
terior ear. 

Remarks. — The  species  is  common  in  the  upper  part  of  the  Selma 
chalk  (zone  of  Exogyra  costata)  in  Mississippi  and  Alabama.  The 
numerous  individuals  show  differences  in  the  details  of  sculpture,  the 
number,  spacing,  and  prominence  of  the  Tibs  varying  somewhat;  in 
some  there  is  scarcely  any  bifurcation  of  the  ribs.  Among  these 
southern  forms  only  an  occasional  individual  is  as  large  as  the  type 
specimen,  which  is  12.5  mm.  long. 

Types. — 'Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. From  "New  Jersey."  The  collection  includes  four  right 
valves*,  one  of  which  is  the  original  specimen  figured  by  Morton. 

Occurrence  in  South  Carolina. — Peedee  formation  (Exogyra  costata 
zone)  :  Well  of  Charleston  Consolidated  Railway  and  Lighting  Com- 
pany, Charleston,  at  a  depth  of  1540  to  1550  feet  (7763). 

General  distribution. — New  Jersey — Questionably  in  the  Marshall- 
town  formation  (Exogyra  ponderosa  zone)  :  Near  Swedesboro.  Nave- 
sink  marl  (Exogyra  costata  zone):  Near  "Walnford;  near  Crawfords 
Corner;  near  Holmdel;  Marlboro;  near  Freehold;  Crosswicks  Creek; 
Mullica  Hill.  Redbank  sand  (Exogyra  costata  zone):  Redbank; 
Shrewsbury  River;  Tinton  Falls;  Beers  Hill  cut;  near  Freehold. 

Delaware — Matawan  formation  (?)  :  Chesapeake  and  Delaware  Ca- 
nal at  Post  23'6  (Camp  Fox),  at  Post  218,  and  at  Post  192  (Camp 
U  and  I). 

Alabama — Upper  part  of  Selma  chalk  (upper  part  of  Exogyra  cos- 
tata zone)  :  Coatopa  road,  2%  miles  southeast  of  Livingston  (6797)  ; 
Ramsey  road,  one-half  mile  north  of  the  Courthouse  at  Livingston 
(6799)  ;  Epes  road,  1  to  l1/^  miles  northeast  of  Livingston  (5399). 

Mississippi — Upper  part  of  Selma  chalk  (upper  part  of  Exogyra 
costata  zone)  :  Giles  road,  3  miles  east  of  Scooba  (6835) ;  Wahalak- 
Binnsville  road,  west-facing  slope  of  Wahalak  Creek  valley,  6  miles 
north  of  Scooba  (6480b)  ;  bald  spot  1  mile  north  of  Shuqualak  (6838)  ; 
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DeKalb  road  at  crossing  of  Running  Water  Creek,  7%  miles  south  of 
Macon  (6837);  Slmqualak  road,  north-facing  slope  of  Running  Water 
Creek  valley,  5  miles  south  of  Macon  (6S39);  gullies  on  campus  of 
Agricultural  and  Mechanical  College,  Starkville  (3186,  6844);  gullies 
on  Aiken  farm,  2%  miles  north  of  Starkville  (6845);  gullies  near  Os- 
born  road,  3  miles  northeast  of  Starkville  (6846) ;  Lee  Pearson's 
place,  3  miles  northwest  of  Starkville  (6847)  ;  public  road,  4+  miles 
northeast  of  Cedar  Bluff  (6861)  ;  washes  north  of  Mobile  and  Ohio  Rail- 
way (Houston  Branch),  1%  miles  northeast  of  Houston  (6849); 
Houlka  Creek,  half  a  mile  east  of  Houston  (612).  Ripley  formation 
(upper  part  of  Exogyra  costata  zone)  :  Wallerville  road,  north-facing 
slope  of  Kings  Creek  valley,  2  miles  south  of  New  Albany  (6868)  ; 
cut  of  St.  Louis  and  San  Francisco  Railroad,  1  to  1%  miles  southeast 
of  Xew  Albany  (6869). 

Range. — With  the  exception  of  the  questionable  occurrence  in  the 
Marshalltown  formation  in  Xew  Jersey,  and  the  so-called  Matawan 
localities  in  Delaware  which  may  in  reality  be  Monmouth,  the  species 
is  known  only  from  the  Exogyra  costata  zone  and  chiefly  in  the  upper 
part  of  that  zone. 

Pecten  hilgardi  n.  sp. 
Plate  57,  figures  6,  7. 

Description. — This  species  is  represented  in  the  collections  by  two 
specimens  only,  one  from  North  Carolina  and  the  other  from  Missis- 
sippi. The  former  is  a  fragment  on  which  the  surface  is  well  pre- 
served, and  the  latter  is  a  much  more  complete  specimen  with  the 
sculpture  somewhat  less  perfectly  preserved.  The  Mississippi  speci- 
men, a  right  valve,  is  designated  the  type. 

Shell  thin,  very  brittle,  subovate  in  outline,  subequilateral,  depressed 
convex;  beak  small,  depressed,  not  projecting,  probably  situated 
Blightly  back  of  the  middle  of  the  hinge  line.  Ears  sharply  delimited 
from  the  body  of  the  shell,  the  delimiting  lines  diverging  from  the 
beak  at  an  angle  of  90  degrees.  Anterior  ear  of  right  valve  partly 
separated  from  the  body  of  the  shell  by  a  profound  byssal  sinus;  a 
shallow,  rather  wide  sulcus  extends  from  the  inner  end  of  the  byssal 
sinus  to  the  beak;  posterior  ear  poorly  preserved.  Hinge  and  internal 
characters  not  uncovered.  Approximate  dimensions  of  the  Mississippi 
specimen :  Length  26  mm.,  height  25  mm.,  convexity  2  mm.  The 
fniLTnr-rit  from  Xorth  Carolina  belongs  to  a  somewhat  larger  indi- 
vidual. 
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Surface  marked  by  numerous  very  fine,  closely  spaced,  radiating 
ribs  with  narrower  interspaces,  and  by  prominent,  thin,  concentric 
lamellae  spaced  1  to  3  mm.  apart,  which  curl  downward,  touching  the 
surface  of  the  shell  below  and  forming  hollow,  round-topped  ridges. 
The  radiating  ribs  are  nearly  as  distinctly  developed  on  these  ridges 
as  they  are  on  the  main  surface  of  the  shell.  The  concentric  ridges 
become  obscure  toward  the  beak.  The  radiating  ribs  are  reflected  on 
the  inner  surface  of  the  shell.  The  ears  are  crossed  by  the  radiating 
ribs  and  by  transverse  ribs  which,  though  smaller,  correspond  to  the 
concentric  ridges  on  the  main  body  of  the  shell. 

Remarks. — Pecten  hilgardi  is  closely  allied  to  P.  perlamellosa  Whit- 
field from  Haddonfield,  N.  J.,  the  types  of  which,  two  left  valves  in 
the  collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
are  more  ventricose  than  the  type  of  P.  hilgardi,  a  right  valve,  though 
the  latter  may  have  been  flattened  by  compression.  The  concentric 
lamellae  of  P.  perlamellosa  are  more  closely  crowded  and  appear  to 
stand  up  more  prominently,  not  curling  down  and  touching  the  sur- 
face below  as  in  P.  hilgardi.  In  view  of  these  differences  and  the 
fact  that  the  New  Jersey  specimens  occur  in  beds  stratigraphically 
lower  than  the  deposits  in  which  the  North  Carolina  and  Mississippi 
specimens  are  found,  it  seems  best  to  regard  the  two  forms  as  specifi- 
cally distinct,  at  least  until  better  material  is  available  for  study. 

P.  hilgardi  is  also  closely  related  to  P.  argillensis  Conrad,  but  differs 
in  the  greater  prominence  and  more  continuous  development  of  the 
concentric  lamellae.  On  P.  argillensis  these  lamellae  are  as  a  rule  large- 
ly destroyed,  though  their  former  presence  is  indicated  by  occasional 
remnants  on  the  surface  of  the  shell. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31669. 
From  near  Troy,  Pontotoc  County,  Miss.  (6471).  Named  in  honor 
of  the  late  Prof.  Eugene  "W.  Hilgard,  former  State  Geologist  of  Mis- 
sissippi. 

Occurrence  in  Mississippi. — Ripley  formation  (Exogyra  costata 
zone)  :  At  an  exposure  on  Northeast  Cape  Fear  River,  58%  miles 
above  Wilmington  (4149). 

Occurrence  in  Mississippi. — Ripley  formation  {Exogyra  costata 
zone)  :  Public  road,  one-quarter  of  a  mile  east  of  Troy,  Pontotoc 
County  (6471). 

Range. — Exogyra  costata  zone. 

Unidentified  specimens  of  Pecten 

Specimens  of  Pecten  too  poorly  preserved  for  specific  determination 
have  been  found  at  the  following  localities  in  the  Carolinas:     Hodge's 


8(MI  Cretaceous  Formations  of  North  Carolina 

old  mill  site,  3l%  miles  southeast  of  Mullins,  S.  C.  (PL  55,  fig.  16). 
One-half  mile  west  of  Seven  Springs,  Wayne  County,  N.  C,  preserved 
as  casts  (5852).  Black  River  at  Mossy  Log  Landing,  preserved  as  casts 
(5357),  and  near  Ivanhoe,  preserved  as  casts  (5363).  Northeast  Cape 
Fear  River  at  Johnsons  Cove  (4133).  Deep  well  of  the  Charleston 
Consolidated  Railway  and  Lighting  Company,  Charleston,  S.  C,  depth 
1725  to  1730  feet  (7766). 

At  the  last  named  locality  the  specimens  consist  of  several  small  frag- 
ments which  may  belong  to  the  species  Pecten  quinquecostahis  Sowerby. 

Family  SPONDYLIDAE 
Genus  PLICATULA  Lamarck 

Plicatula  clarki  n.  sp. 

Plate  57,  figure  12. 

Description. — This  species  is  founded  on  one  specimen,  an  upper  un- 
attached (left)  valve,  obtained  from  the  Black  Creek  formation  at 
Auger  Hole  Landing,  Neuse  River. 

Shell  subovate  in  outline,  the  height  greater  than  the  length;  de- 
pressed convex,  the  line  marking  the  center  vertically  being  slightly  sin- 
uous ;  the  anterior  portion  of  the  shell  has  been  rather  badly  crushed. 

The  dimensions  of  the  specimen  are:  Length  23  mm.,  height  ap- 
proximately 30  mm.,  convexity  5+  mm. 

Hinge  set  with  two  prominent  crural  teeth  which  are  rather  widely 
separated  above  and  which  diverge  downward;  resilifer  long,  vertical, 
situated  centrally  between  the  teeth  and  bounded  on  either  side  by  a 
prominent  carina  wdiich  curls  inward,  thus  producing  a  small,  partly 
inclosed  tube. 

Surface  ornamented  with  about  17  major  ribs  which  are  prominent 
and  coarse  anteriorly,  but  become  finer  and  more  closely  spaced  poste- 
riorly; the  crests  of  these  ribs  are  set  with  prominent,  spine-like  folds, 
spaced  at  intervals  of  1  to  3  mm.,  the  margins  of  which  curl  downward, 
producing  partly  inclosed  tubes.  Between  the  major  ribs  are  one  to 
four  small,  unequal,  irregular,  nodular,  divaricating  ribs,  some  of  which 
bear  an  occasional  immaturely  developed  spine. 

Remarks. — The  species  differs  from  previously  described  representa- 
tives of  the  genus  in  Xorth  America  in  the  rather  conspicuous  develop- 
ment of  the  minor  ribs  intervening  between  the  major  ribs.  P.  urti- 
cosa  Morton  from  New  Jersey  and  P.  tetrica  Conrad  from  Tippah 
County,  Miss.,  are  closely  related  species. 
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Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31675. 
Named  in  honor  of  the  late  Prof.  fm.  Bullock  Clark  of  Johns  Hopkins 
University. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponclcrosa  zone)  :  Auger  Hole  Landing, 
Neuse  Kiver,  K  C.   (5353). 

Plicatula  sp. 

Several  specimens  of  Plicatula  firmly  imbedded  in  a  hard  phosphatic 
nodule  from  the  north  shore  of  Waccamaw  Lake,  Columbus  County, 
N.  C.  (4146),  are  too  poorly  preserved  to  admit  of  specific  identifica- 
tion. 

Family  LIMIDAE 
Genus  LIMA   (Bruguiere)    Cuvier 

Lima  kerri  n.  sp. 

Plate  57,  figures  10,  11. 

Description. — Shell  subovate  in  outline,  moderately  oblique,  equi- 
valve,  inequilateral,  moderately  convex.  Beaks  incurved,  approximate, 
projecting  somewhat  above  the  hinge  line,  and  situated  slightly  in  front 
of  the  middle  of  the  hinge  line.  Ears  small,  the  posterior  one  slightly 
the  larger,  not  sharply  delimited,  but  rounding  upward  into  the  dorsal 
slopes.  Postero-dorsal  slope  steep,  being  nearly  at  right  angles  to  the 
plane  joining  the  two  valves;  antero-dorsal  slope  less  steep.  Hinge 
line  slightly  arched,  length  about  two-fifths  the  length  of  the  shell. 
Approximate  dimensions  of  the  type,  a  left  valve  (PI.  57,  fig.  11)  : 
Length  13  mm.,  height  13  mm.,  convexity  4  mm. 

Anterior  margin  slightly  sinuous  above  near  its  junction  with  the 
hinge  line,  most  convex  above  the  midheight;  ventral  margin  convex 
posteriorly,  passing  into  the  rather  sharply  rounded  posterior  extrem- 
ity; posterior  margin  above  the  extremity  inclined  forward  and  becom- 
ing slightly  sinuous  near  its  junction  with  the  hinge  line. 

Surface  marked  by  22  to  24  prominent,  round-topped  ribs  separated 
by  depressions  of  about  equal  width  which  are  broadly  U-shape  in  out- 
line ;  on  the  antero-dorsal  slope  are  2  or  3  faint  ribs  and  on  the  postero- 
dorsal  slope  8  to  12  faint  ribs.  On  some  specimens,  particularly  toward 
the  anterior  and  posterior  portions  of  the  surface,  the  ribs  are  faintly 
tuberculated.  The  surface  is  further  marked  by  fine,  concentric  growth 
lines. 

Remarks. — The  species  differs  from  Lima  oxypleura  Conrad  in  the 
absence  of  a  raised  line  in  the  bottom  of  the  depressions  separating  the 
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ribs,  in  the  greater  number  of  ribs,  in  the  more  rounded  character  of 
the  crests  of  the  ribs,  and  in  the  smaller  average  size. 

Type, — Collection  of  the  LT.  S.  National  Museum,  cat.  No.  31674. 
From  Snow  Hill,  X.  C.  (5348).  Named  in  honor  of  Prof.  W.  C.  Kerr, 
former  State  Geologist  of  North  Carolina. 

Distribution  in  North  Carolina. — 'Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785,  534S)  ;  Blue  Banks  Landing,  Tar  River 
(4144,  5347)  ;  Auger  Hole  Landing,  Neuse  River  (5353). 

General  distribution. — Chattahoochee  River,  Georgia-Alabama — 
Tombigbee  sand  member  of  Eutaw  formation  (lower  part  of  Exogyra 
ponderosa  zone)  :  Questionably  at  Banks  Landing  (6406)  and 
at  BlurTtown  (S44,  5392). 

Bange. — Exogyra  ponderosa  zone. 

Lima  oxj  pleura   (Conrad) 

Plate  58,  figures  1-3. 

IS 75.     Badula    oxy pleura    Conrad,    Geol.    Survey    North    Carolina 
Rept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  2,  PL  1,  fig.  5. 

Description. — The  description  is  based  on  a  specimen  which  may  be 
Conrad's  figured  specimen,  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  (PI.  58,  fig.  1),  and  on  better  preserved  shells 
from  Xorth  Carolina  in  the  collection  of  the  U.  S.  National  Museum. 

Shell  subovate  in  outline,  oblique,  equivalve,  inequilateral,  moder- 
ately convex,  beaks  incurved,  projecting  slightly  above  the  hinge  line, 
and  situated  slightly  in  advance  of  the  middle  of  the  hinge  line.  Ears 
small,  the  posterior  one  a  little  larger  than  the  anterior  one,  not  sharply 
delimited  from  the  main  body  of  the  shell,  but  curving  upward  into  the 
dorsal  slopes.  The  dorsal  slopes  are  steep  and  diverge  from  the  beak 
at  an  angle  of  about  85  degrees.  Hinge  line  slightly  arched.  Approxi- 
mate dimensions  of  the  left  valve  shown  in  Plate  58,  figure  1:  Length 
25  mm.,  height  28  mm.,  convexity  7  mm. 

Anterior  margin  slightly  sinuous  near  its  junction  with  the  hinge 
line,  most  strongly  convex  above  the  midheight;  ventral  margin  most 
convex  back  of  the  midlength,  rounding  regularly  and  rather  sharply 
into  the  posterior  margin;  the  latter  inclines  strongly  forward  above 
the  extremity  and  is  slightly  convex,  becoming  a  little  sinuous  near  its 
junction  with  the  hinge  line. 

Surface  marked  by  17  to  19  acute  ribs  faintly  to  distinctly  tubercu- 
lated,   especially  those  near  the  dorsal  slopes,  separated  by  broad  V- 
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shaped  depressions,  along  the  bottom  of  each  of  which  is  a  faint  raised 
line  or  minor  rib  best  seen  with  a  magnifying  glass.  Ribs  are  lacking 
or  only  faintly  developed  on  the  lower  part  of  the  dorsal  slopes.  Fine, 
distinct,  concentric  growth  lines  are  also  present  on  the  surface. 

Remarks. — Compared  with  L.  pelagica  var.  covensis  the  species  has 
fewer  and  more  widely  spaced  ribs  and  the  ribs  are  much  less  strongly 
developed  or  absent  on  the  dorsal  slopes.  Compared  with  the  type  of 
L.  pelagica  (Morton)  the  species  has  fewer  ribs,  less  distinctly  devel- 
oped intermediate  ribs,  and  smoother  dorsal  slopes. 

Types. — Three  cotypes  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.     From  Snow  Hill,  X.  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  cotypes  at  A.  'N.  S.  Phila.) ;  Auger  Hole 
Landing,  Neuse  River  (5353). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Lima  pelagica  Tar.  covensis  n.  Tar. 

Plate  58,  figures  16-18. 

Description. — Shell  subovate  in  outline,  rather  strongly  oblique,  equi- 
valve,  inequilateral,  moderately  convex.  Beaks  incurved,  projecting 
slightly  above  the  hinge  line.  Ears  small,  not  sharply  delimited  from 
the  main  body  of  the  shell,  their  surfaces  rounding  up  into  the  dorsal 
slopes  which  are  steep  and  diverge  from  the  beak  at  an  angle  of  about 
85  degrees.  Approximate  dimensions  of  the  type,  a  left  valve  (PI.  58, 
fig.  17)  :    Length  15  mm.,  height  18  mm.,  convexity  6  mm. 

Anterior  margin  slightly  sinuous  near  its  junction  with  the  hinge 
line,  most  strongly  convex  above  the  midheight;  ventral  margin  rather 
sharply  rounded  posteriorly,  passing  into  the  sharply  rounded  extrem- 
ity; posterior  margin  above  the  extremity  inclined  forward,  slightly 
convex,  becoming  a  little  sinuous  just  before  it  joins  the  hinge  line. 

Surface  marked  by  30  or  more  acute  ribs,  faintly  to  distinctly  tu- 
berculated,  separated  by  depressions  V-shaped  in  cross-section;  the 
ribs  are  prominent  on  the  body  of  the  shell,  but  become  small  and  low, 
though  still  distinct,  on  both  the  dorsal  slopes  as  far  as  the  edge  of  the 
ears.  Along  the  bottom  of  each  of  the  depressions  is  a  faint,  slightly 
raised  line  scarcely  observable  macroscopically,  but  easily  seen  with  a 
magnifying  glass.  The  surface  is  further  marked  by  fine  concentric 
growth  lines. 
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Remarks. — Compared  with  the  type  of  Lima  pclagica  (Morton)  this 
variety  lias  a  greater  number  of  ribs  and  the  small  intermediate  ribs 
less  distinctly  developed.     Compared  with  L.  oxypleura  (Conrad) 
it  has  a  greater  number  of  ribs  and  the  ribs  are  more  distinctly  de- 
veloped on  the  dorsal  slopes. 

l — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31685. 
:i  Johnsons  Cove,  Northeast  Cape  Fear  River,  N.  C.  (4133). 

Occurrence  in  North  Carolina. — Peedee  formation  (Exogyra  costata 
)  :     Northeast  Cape  Fear  River  at  an  exposure  66V2  miles  above 
Wilmington  (4161),  at  Johnsons  Cove  (4133),  and  at  an  exposure  58% 
miles  above  Wilmington  (4149). 

General  distribution. — Georgia — Questionably  in  the  Ripley  forma- 
tion {Exogyra  costata  zone)  :  Cut  of  Seaboard  Air  Line  Railway  near 
Renfroes  (6416). 

Chattahoochee  River,  Georgia-Alabama — Ripley  formation  (Exo- 
gyra costata  zone)  :  Two  miles  below  Eufaula  (857)  ;  mouth  of  Pa- 
taula  Creek  (S55). 

Alabama — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  :  Old 
Canton  Landing,  Alabama  River  (6439). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Public 
road,  one-quarter  of  a  mile  east  of  Troy  (6471)  ;  Lee's  old  mill  site,  2 
miles  northeast  of  Keownville  (6873). 

Range. — Exogyra  costata  zone. 

Lima  reticulata  Forbes 

Plate  58,  figures  10-15. 

1845.     Lima  reticulata  Forbes,  Geol.  Soc.  London  Quart.  Jour.,  vol. 

1,  p.  62,  2  text  figs. 
1861.     Ctenoides   reticulata   Gabb,    Synop.   Moll.    Cret.   Formations, 
p.  115.     (Also  Am.  Philos.  Soc.  Proc.,  vol.  8,  p.  171,  1861.) 
1868.     Radula  reticulata  Conrad,  Geol.  Survey  New  Jersey  (Geology 
of  New  Jersey,  by  George  H.  Cook),  p.  725. 
585.     Radula  reticulata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  63,  PI.  9,  figs.  8,  9.     (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  63,  PI.  9,  figs.  8,  9,  1886.) 
?  1907.     Lima  reticulata  Weller,   Geol.   Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  492,  PI.  54,  questionably  fig.  4  (not  fig.  3). 
?  1016.     Lima  reticulata  Gardner,  Md.  Geol.  Survey,  Upper  Cretaceous 
(2  vols.),  p.  600,  PI.  34,  figs.  12,  13. 
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Description. — Forbes  described  the  species  briefly  as  follows :  "Testa 
ovata,  obliqua,  inflata,  tenui,  longitudinaliter  sulcata,  sulcis  reticulata, 
numerosis.  Habitat,  Nov.  Jersey."  The  identification  is  based  on  the 
original  brief  description  and  rather  poor  figure.  The  following 
description  is  based  on  good  material  from  Worth  Carolina  and  from 
the  eastern  Gulf  region. 

Shell  subovate  in  outline,  thin,  equivalve,  inequilateral,  moderately 
oblique.  Beak  incurved,  projecting  a  little  above  the  hinge  line  and 
situated  slightly  in  advance  of  the  middle  of  the  hinge  line.  Ears  small, 
not  sharply  delimited,  curving  upward  into  the  steep  dorsal  slopes. 
Dimensions  of  the  left  valve  shown  in  Plate  58,  figure  10 :  Length 
12.5  mm.,  height  15  mm.,  convexity  5.5  mm. 

Hinge  line  slightly  arched;  hinge  edentulus,  area  amphidetic;  liga- 
mental  pit  broad,  triangular,  moderately  impressed  with  a  broadly 
concave  bottom  (PI.  58,  fig.  15). 

In  perfect  specimens  the  ribs  are  very  faintly  reflected  on  the  inner 
surface.  On  many  of  the  specimens  <an  inner  layer  of  the  shell  ap- 
pears to  have  been  corroded  away,  and  on  these  the  ribs  are  reflected 
as  distinctly  radiating  depressions;  on  such  specimens  the  hinge  and 
area  have  also  disappeared.  The  inner  margin  of  the  shell  is  dis- 
tinctly crenulated.  Byssal  notch  very  small,  transverse  to  the  mar- 
gin, bounded  above  and  below  by  small  nodes. 

Anterior  margin  slightly  sinuous  near  its  junction  with  the  hinge 
line,  moderately  convex  above  the  midheight;  ventral  margin  regularly 
rounded  posteriorly:  posterior  margin  rather  sharply  rounded  below  at 
the  extremity,  slightly  convex  above  and  inclined  strongly  forward, 
becoming  slightly  sinuous  near  its  junction  with  the  hinge  line. 

Surface  on  the  main  body  of  the  shell  marked  by  30  to  32  promi- 
nent closely  spaced,  acute,  finely  tuberculated  ribs ;  on  the  antero-dorsal 
slope  10  or  more  faint  ribs.  The  strength  of  development  of  the  tuber- 
cles varies  on  different  individuals  and  on  different  parts  of  the  same 
individual,  being  almost  absent  on  some  specimens.  It  is  not  possible 
in  the  case  of  certain  specimens  to  determine  whether  the  tubercles 
are  normally  absent  or  have  been  worn  or  corroded  away.  The  surface 
is  further  marked  by  fine  concentric  growth  lines. 

Remarks. — The  original  description  of  Lima  reticulata  Forbes  is  brief 
and  the  original  figure  was  probably  prepared  from  an  internal  cast 
on  which  only  a  part  of  the  shell  was  left  adhering.  However,  the 
North  Carolina  specimens  appear  to  agree  with  Forbes's  species  in  all 
essential  characters,  and  the  identification  is  probably  correct.  The 
species  may  be  easily  distinguished  from  Lima  Icerri  by  the  greater 
15 
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number  and  closer  spacing  oi  the  ribs;  it  differs  from  Lima  pelaglca 
(Morton)  in  the  greater  number  of  the' ribs  and  in  the  absence  of  a 
raised  line  at   the  bottom  of  the  depression  separating  the  ribs. 

The  hinge  characters  are  well  preserved  on  a  nearly  perfect  right 
valve  from  Chattahoochee  River,  2  miles  below  Eufaula,  Ala.  (PL  58, 
rigs.  14,  15). 

Type. — The  type  is   probably   in   the  British  Museum,  London. 

Distribution  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone)  :  Northeast  Cape  Fear  River  at  Johnsons  Cove  (41331),  and 
at  an  exposure  61  miles  above  Wilmington  (4130)  ;  Xeuse  River  at  an 
exposure  2  miles  above  Kinston  (4152)  ;  at  an  exposure  34%  miles 
above  Xew  Bern,  X.  C.  (4137)  ;  well  of  Charleston  Consolidated  Rail- 
way and  Lighting  Company,  Charleston,  S.  C,  at  a  depth  of  1130-1140 
feet  (7757). 

neral  distribution. — Xew  Jersey — Merchantville  clay:  Xear  Mata- 
wan ;  at  Lenola.  Marshalltown  formation  (Exogyra  ponderosa  zone): 
Near  Swedesboro.  Wenonah  sand  (Exogyra  ponderosa  zone  ?)  :  Xear 
Crawfords  Corner.  Xavesink  marl  (Exogyra  costata  zone)  :  Atlantic 
Highlands:  near  Redbank;  near  Crawfords  Corner;  near  Walnford; 
Crosswicks  Creek;  and  Mullica  Hill.  Redbank  sand  (Exogyra  costata 
zone):    Shrewsbury  River;  Redbank;  near  Freehold. 

Maryland — Questionably  in  the  Monmouth  formation  (Exogyra  cos- 
tata  zone)  :     In  Prince  George's  County  at  Brightseat  and  at  McXeys 
ers. 

Georgia — Ripley   formation    (Exogyra  costata  zone)  :     Cut  of   Sea- 
board Air  Line  Railway  near  Renfroes  (6416)  ;  Johnsons  Hill,  4  miles 
b    of    Lumpkin    (6418a)  ;    Mercers    Mill    Creek    near    Georgetown 
(5417). 

I  ihattahoochee  River,  Georgia- Alabama — Ripley  formation  (Exogyra 
lata  zone):  Eufaula    (854,   6400);   2  miles  below  Eufaula    (857); 
mouth  of  Pataula  Creek  (855). 

Alabama — Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
"Conecuh  Falls,"  Union   Springs    (6820). 

Mississippi — Dipper  part  of  Selma  chalk  (Exogyra  costata  zone)  : 
"Vwihalak-Binnsville  road,  west-facing  slope  of  Wahalak  Creek  valley, 
C  miles  north  of  Scooba  ( 6480a)  ;  Shuqualak  road,  north-facing  slope 
of  Running  Water  Creek,  5  miles  south  of  Macon  (6479b)  ;  public 
road,  41 /-  miles  northwest  of  Cedar  Bluff  (6861).  Ripley  formation 
(Exogyra  costata  zone)  :  Osborn  road,  5  miles  northeast  of  Starkville 
(6848);    public    road,    one-half  to   three-quarters   of   a   mile   south    of 


Cretaceous  Fossils  215 

Pontotoc  (6470)  ;  public  road,  one-quarter  mile  east  of  Troy  (6471)  ; 
public  road,  3  miles  south  of  New  Albany  (6872)  ;  Lee's  old  mill  site, 
2  miles  northeast  of  Keownville  (6873)  ;  near  Mt.  Olivet  Church,  Union 
County  (712)  ;  Owl  Creek,  3  miles  northeast  of  Ripley  (6464)  ;  Yancey 
Hill,  3  miles  northeast  of  Ripley  (6463);  Bullock's  old  mill  site,  2 
miles  south  of  Dumas  (708)  ;  near  Dumas  (710)  ;  cut  of  Southern 
Railway,  three-quarters  of  a  mile  west  of  Wenasoga  (6877). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Public  road,  one 
mile  west  of  north  of  Arkadelphia  (7456). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  E. 
costata. 

Lima  acutilineata  (Conrad) 
Plate  58,  figures  4-9. 

1858.  Ctenoides  acutilineata  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour., 
2d  ser.,  vol.  3,  p.  329,  PI.  34,  fig.  2. 

Description. — The  species  is  represented  in  the  collections  from  the 
Carolinas  by  two  imperfect  specimens.  The  following  description  is 
based  chiefly  on  nearly  complete  right  and  left  valves  from  Owl  Creek, 
Tippah  County,  Miss.,  where  the  type  of  the  species  was  obtained. 

Shell  subovate,  elongate,  very  oblique,  equivalve,  very  inequilateral, 
moderately  convex.  Beaks  small,  incurved,  approximate,  direct,  pro- 
jecting slightly  above  the  hinge  line,  situated  about  the  middle  of  the 
hinge  line  and  about  one-fifth  the  length  of  the  shell  from  the  anterior 
extremity.  A  broad  shallow  depression  extends  from  the  beak  almost 
directly  downward  to  the  ventral  margin.  Posterior  ears  small,  not 
sharply  delimited,  curving  upward  into  the  steep  postero-dorsal  slopes; 
anterior  ears  small,  bent  inward  almost  at  right  angles  to  the  plane 
separating  the  valves,  and  modified  in  front  by  a  well-defined  byssal 
notch ;  the  valves  are  slightly  gapping  along  the  upper  anterior  margin. 
Antero-dorsal  slope  moderately  compressed.  Dimensions  of  the  left 
valve  shown  in  Plate  58,  figure  4:  Length  22  mm.,  height  15.5  mm., 
convexity  4.5  mm. 

Hinge  edentulus,  length  6  mm. ;  area  amphidetic ;  ligamental  pit 
broad,  triangular,  moderately  impressed,  with  a  broadly  concave  bottom. 

Anterior  margin  rather  broadly  rounded  above,  passing  downward 
into  the  nearly  straight,  oblique,  anterior  part  of  the  ventral  margin; 
posteriorly  the  ventral  margin  is  regularly  rounded;  posterior  margin 
sharply  rounded  below  at  the  extremity  and  long,  strongly  inclined  for- 
ward and  very  slightly  concave  above. 
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Surface  exclusive  of  the  postero-dorsal  slope  marked  by  acute,  radi- 
ating, faintly  tuberculated  ribs  of  unequal  strength  and  spacing  on  the 
different  parts  of  the  shell;  on  the  posterior,  most  inflated  portion  the 
ribs  are  most  distinct,  and  their  maximum  spacing  along  the  ventral 
margin  is  1  to  1.5  mm.;  on  the  depressed  area  extending  from  the 
beak  downward  to  the  ventral  margin  the  ribs  become  faint  and  closely 
spaced;  in  front  of  this  depression  the  ribs  again  become  a  little  more 
distinct  and  more  widely  spaced,  and  on  the  extreme  anterior  portion 
of  the  shell  they  are  fine,  distinct,  and  closely  spaced.  The  interspaces 
between  the  ribs  are  marked  by  numerous  fine,  closely  spaced,  radiating 
lines.  Radiating  lines  are  absent  on  the  postero-dorsal  slope.  The 
ribs  are  reflected  on  the  inner  surface  as  radiating  depressions.  The 
surface  is  further  marked  by  fine  concentric  growth  lines  which  are  most 
distinct  on  the  postero-dorsal  slope. 

Remarks. — On  some  specimens  from  Owl  Creek  and  on  nearly  all 
those  from  Chattahoochee  River  and  vicinity,  the  fine  radiating  lines 
between  the  ribs,  and  the  radiating  markings  on  the  forward  part  of  the 
shell  are  weakly  developed,  or  almost  absent,  apparently  showing  a 
considerable  individual  variation  in  the  strength  of  the  sculpture.  As 
the  specimens  from  the  Carolinas  are  casts  showing  the  radiating  mark- 
ings on  the  interior  of  the  shell  it  is  not  possible  to  determine  the  finer 
details  of  the  ribbing. 

The  specimens  from  New  Jersey  which  Whitfield1  referred  to  this 
species  were  incorrectly  identified. 

Type. — The  type  which  came  from  the  Ripley  formation  in  Tippah 
County,  Miss.,  is  probably  lost. 

Occurrence  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone):  Davis  Landing,  Peedee  River  (4159);  Magnolia  quarry,  prob- 
ably near  Magnolia  Landing,  15  miles  above  Wilmington,  N.  C.  (8281). 

General  distribution. — Chattahoochee  region,  Georgia- Alabama — Rip- 
ley formation  (Exogyra  costata  zone)  :  Mercers  Mill  Creek  near  George- 
town (5417);  2  miles  below  Eufaula  (857);  mouth  of  Pataula  Creek 
(855). 

Alabama — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  :  Old 
Canton  Landing,  Alabama  River   (6439). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Public  road, 
3  miles  south  of  New  Albany  (6872)  ;  public  road,  2  miles  south  of 
New  Albany   (6868)  ;   Owl  Creek,  3  miles  northeast  of  Ripley    (594, 


1U.   S.    Geol.    Survey  Mon.,   vol.    9,   p.   62,   PI.   9,   figs.   6,    7,    1885.       (Geol.    Survey   New 
Jersey,  Paleontology,  vol.  1,  p.  62,  PI.  9,  figs.  6,  7,   1886.) 
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707,  6464,  6876);  Yancey  Hill,  3%  miles  northeast  of  Ripley  (6463); 
White  Oak  Creek,  5%  miles  northeast  of  Ripley  (6875). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Nacatoch  Bluff, 
Little  Missouri  River,  9  or  10  miles  northeast  of  Prescott,  Nevada 
County  (var.   ?)    (7463-). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Two  miles  north- 
west of  Webberville,  Travis  County  (U.S.N.M.  cat.  JSTo.  21192);  San 
Marcos  River,  one-half  mile  below  Martindale,  Caldwell  County  (7621) ; 
west-facing  bluff  of  Guadalupe  River  valley,  2  miles  above  McQueeney, 
Guadalupe  County  (7637).  Escondido  formation  (Exogyra  costata 
zone)  :  Lower  crossing  of  Medina  River  at  Castroville,  Medina  County 
(7665,  7796). 

Range. — Exogyra  costata  zone,  chiefly  in  the  upper  part  of  the 
zone. 

Unidentified  specimens  of  Lima 

Specimens  of  Lima,  chiefly  casts,  too  poorly  preserved  for  specific 
identification,  have  been  found  in  the  Peedee  formation  at  the  follow- 
ing localities:  Magnolia  Landing,  Cape  Fear  River,  1ST.  "C.  (4151, 
8281)  ;  Hilton  Park  near  the  Clarendon  Waterworks  Company's  plant, 
Wilmington,  K".  C.  (4143)  ;  Jeffreys  Creek  on  the  Myers  place,  500  feet 
east  of  the  Georgetown  road,  Florence  County,  S.  C.  (3191)  ;  Burches 
Ferry,  Peedee  River,  S.  C.  (3550) ;  Davis  Landing,  Peedee  River, 
S.  C.  (4159). 

Superfamily  ANOMIACEA 

Family  ANOMIIDAE 

Genus  ANOMIA  (Linnaeus)  Miiller 

Anomia  olmstedi  n.  sp. 

Plate  59,  figures  9-14. 

Description. — Many  individuals  of  this  species  have  been  collected 
from  the  Snow  Hill  member  at  Snow  Hill,  and  several  other  localities 
in  the  Carolinas.  The  specimen  shown  in  Plate  59,  figure  11,  is  desig- 
nated the  type.  Although  many  individuals  are  available  for  study, 
all  appear  to  be  left  or  upper  valves,  no  right  or  attached  valves  having 
been  certainly  identified. 

Shell  moderately  thick  and  more  or  less  irregular  in  outline,  but  in 
general  subcircular  to  broadly  subovate,  or  with  a  tendency  to  a  squar- 
ish outline  in  the  dorsal  portion ;  in  different  individuals  the  left  valves 
vary  from  nearly  flat  to  moderately  convex.  Beaks  small,  depressed 
to  moderately  prominent,  situated  1  to  1.5  mm.  below  the  center  of  the 
dorsal  margin.     Dimensions  of  the  type  specimen,  which  has  attained 


218  Cketaceous  Formations  of  North  Carolina 

about  the  maximum  observed  size:  Length  43  mm.,  height  37  mm., 
convexity  11  mm.  Hinge  edentulus,  moderately  thick  and  equally 
well  developed  in  front  and  behind  the  beak.  The  pit  for  the  resilium 
is  situated  entirely  within  the  margin;  it  is  an  elongated  ellipse,  deeply 
impressed,  parallel  to  the  dorsal  margin,  with  a  notch  on  its  upper  edge ; 
it  is  bordered  by  a  thin,  slightly  prominent  carina. 

Inner  surface  smooth  with  a  broad  outer  pearly  band  of  varying 
width  on  different  individuals.  On  well  preserved  specimens  four  rela- 
tively small,  slightly  impressed  muscle  scars  appear  on  the  upper  cen- 
tral portion  of  the  inner  surface,  where  they  are  arranged  as  shown 
in  Plate  59,  figures  9,  10,  13.  These  scars  mark  the  attachment  from 
above  downward  of  the  following  muscles :  anterior  retractor,  byssal, 
posterior  retractor,  and  adductor.  They  vary  in  their  relative  sizes, 
but  the  following  general  statements  appear  to  hold  true :  The  anterior 
retractor  is  smaller  than  either  of  the  other  three,  and  is  generally 
partly  concealed  by  the  overhanging  area ;  the  byssal  and  adductor  scars 
vary  greatly  in  size  with  respect  to  each  other,  but  in  most  specimens 
they  are  larger  than  the  posterior  retractor ;  in  some  specimens  the 
byssal,  posterior  retractor,  and  adductor  scars  are  approximately  of 
equal  size. 

Surface  marked  by  fine  concentric  growth  lines  and  at  varying  dis- 
tances from  the  beak  on  different  individuals  by  prominent  imbricating 
growth  lamellae  with  irregularly  serrated  margins;  these  lamellae 
become  coarser  and  more  prominent  toward  the  base,  particularly  on 
large  individuals;  as  the  lamellae  are  thin  and  frail,  they  are  more  or 
less  imperfectly  preserved  on  all  individuals.  Surface  further  marked 
by  very  fine,  irregular,  radiating,  more  or  less  sinuous  raised  lines 
closely  but  unequally  spaced;  these  vary  considerably  in  strength  of 
development  and  on  some  specimens  are  very  faint  or  even  absent  on 
the  umbonal  portion  of  the  shell. 

Remarks. — Conrad  referred  this  species  to  Anomia  argentaria  Morton, 
as  shown  by  specimens  in  his  collection  from  Snow  Hill  labeled  in  his 
handwriting.  Young  or  worn  specimens  can  scarcely  be  distinguished 
from  A.  argentaria,  but  where  good  material  is  available  there  is  no 
difficulty  in  differentiating  the  two  species.  A.  olmstedi  attains  a 
larger  average  size,  the  radiating  ribs  are  coarser,  being  readily  visible 
macroscopically,  and  the  concentric  imbricating  lamellae  are  much  more 
strongly  developed  on  average  specimens  than  is  ever  seen  on  even 
large  specimens  of  A.  argentaria.  The  possible  identity  of  A.  olmstedi 
and  A.  andersoni  Mazyck  and  Yogdes  is  discussed  on  page  232, 
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Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31693. 
From  Snow  Hill,  Greene  County,  N.  C.  (785).  Named  in  honor  of 
Prof.  Denison  Olmsted,  former  State  Geologist,  and  professor  at  the 
University  of  North  Carolina. 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River,  N.  C.  (4144,  5347)  ;  Snow  Hill,  Greene 
County,  N.  C.  (785,  5348,  the  Conrad  collection,  U.  S.  N.  M.  cat.  No. 
31975);  Contentnea  Creek,  6  miles  below  Snow  Hill,  N.  C.  (4142); 
Neuse  River  at  Auger  Hole  Landing  (4160,  5353),  and  at  Whiteley 
Creek  Landing  (4136,  5354)  ;  Black  River,  N.  C,  at  an  exposure  64 
miles  above  Wilmington  (5359),  at  Corbits  Landing  (5360),  at  Kerrs 
Cove  (4156,  53*62),  at  Gummers  Cove  (3355),  and  at  Iron  Mine  Land- 
ing (5366). 

General  distribution. — Chattahoochee  region,  Georgia- Alabama — Basal 
beds  of  Eutaw  formation:  Ochillee,  Ga.  (5374,  5378);  Chattahoochee 
River  at  Broken  Arrow  Bend  (847,  5384,  6408,  6409),  one-half  mile 
below  Broken  Arrow  Bend  (5385),  and  at  Burdocks  Landing  (5386). 
Tombigbee  sand  member  of  Eutaw  formation  (lower  part  of  Exogyra 
ponderosa  zone)  :  Columbus-Lumpkin  road  near  Jamestown,  Ga.  (6411 ; 
LT.S.N.M.  cat.  No.  28796)  ;  cut  of  Seaboard  Air  Line  Railway,  2% 
miles  northwest  of  Cusseta,  Ga.  (5379)  ;  Chattahoochee  River  at  Big 
Bend  (5388),  at  Planters  Landing  (5389),  at  Banks  Landing  (5390, 
6406),  and  at  Blufftown  (844,  5392,  6405). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway,  5 
miles  southwest  of  Seale  (6827)  ;  cut  of  same  railway,  one-half  mile 
northeast  of  Hatchechubbee  (6825).  Lower  part  of  Ripley  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Out  of  Seaboard  Air 
Line  Railway,  one-half  mile  west  of  Hooks  (6811)  ;  cut  of  Central  of 
Georgia  Railway,  1%  miles  southwest  of  Hurtsboro  (6814)  ;  cut  of  same 
railway,  one-half  mile  west  of  Union  Springs  (6816)  ;  "Conecuh  Falls," 
Union  Springs   (6820). 

Mississippi — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  ponderosa  zone)  :  Blue  Bluff,  Tombigbee  River,  2% 
miles  above  Aberdeen  (6922) ;  bluff  on  Tombigbee  River  at  Aberdeen 
(6925). 

Range. — Ranges  from  the  Exogyra  upatoiensis  zone  (basal  beds  of 
Eutaw  formation)  upward  through  the  Exogyra  ponderosa  zone. 
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Anomia  linifera  Conrad 

Plate  59,  figures  1/2. 

1875.     Anomia  linifera  Conrad,  Geol.  Survey  North  Carolina  Kept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  2,  PI.  1,  fig.  1  (2  figs.). 

Description. — Conrad's  description  of  this  species  is  as  follows: 
"Shell  rounded,  convex,  thin  in  substance,  with  numerous  radiating, 
irregular,  acute  lines  minutely  tuberculated."  In  the  Conrad  collec- 
tion from  Snow  Hill,  N.  C,  are  two  specimens,  one  a  left  or  upper 
valve  and  the  other  probably  a  right  valve,  which  agree  so  closely 
with  the  original  figures  as  to  establish  with  reasonable  certainty  that 
they  are  the  type  specimens.  These  are  the  only  representatives  of 
the  species  in  the  collections  from  the  Carolinas  or  elsewhere. 

Shell  thin,  subcircular  in  outline,  depressed  convex;  beak  small, 
pointed,  situated  centrally,  close  to  the  margin,  and  projecting  slightly. 
Two  large  scars  observed  on  the  inner  surface  of  the  left  valve,  situated 
subcentrally  above  the  midheight,  the  upper  one  the  larger.  Approxi- 
mate dimensions  of  the  left  valve:  Length  25  mm.,  height  25  mm., 
convexity  4  mm. 

Surface  of  the  left  valve  marked  by  numerous  unequal,  irregular, 
acute  ribs,  much  narrower  than  the  interspaces  and  slightly  tubercu- 
lated along  the  crests;  new  eostae  are  added  toward  the  outer  margin 
by  intercalation.  The  ribs  on  the  right  valve,  which  belongs  to  a 
smaller  and  younger  individual,  are  more  widely  spaced  and  less  acute 
than  those  on  the  left  valve. 

Remarks. — The  species  diifers  from  Anomia  lintea  Conrad  in  the 
absence  of  concentric  lamellae  and  in  the  more  acute  character  of 
the  ribs.  The  left  valve  described  is  also  flatter  than  the  average 
left  valve  of  Anomia  lintea,  which  is  normally  a  moderately  to  strongly 
convex  species. 

Cotypes..—T}ie  Conrad  collection,  U.S.N.M.  cat.  Nos.  31922,  31923. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  N.  C. 

Anomia  lintea  Conrad 

Plate  59,  figures  3-7. 

1875.     Anomia  lintea  Conrad,  Geol.  Survey  North  Carolina  Kept., 

vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  2. 
Description. — Conrad's  description  of  this  species,  which  is  not  ac- 
companied by  a  figure,  is  as  follows :       "Shell  having  the  larger  valve 
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ventricose,  and  sculptured  with  reticulated  lines,  radiating  lines  al- 
ternated, waved." 

"Locality. — The  Barn,  Cape  Fear  River." 

In  the  Conrad  collection  are  six  left  valves  labeled  Anomia  lintea 
Conrad.  The  labels  give  no  information  as  to  the  locality,  but  the 
matrix  does  not  correspond  exactly  to  that  of  the  Snow  Hill  member 
at  Snow  Hill,  where  most  of  his  collection  was  obtained,  and  he  does 
not  record  the  species  from  Snow  Hill.  I,  therefore,  presume  that 
the  specimens  were  obtained  at  the  locality  which  he  designated  "The 
Earn,  Cape  Fear  River,"  but  I  have  not  been  able  to  identify  this 
locality  either  by  reference  to  existing  maps  or  by  inquiry  among  the 
inhabitants  of  the  region.  The  species  has  since  been  obtained  at 
three  localities  on  Cape  Fear  River,  but  at  each  place  the  matrix  is 
a  hard  gray  sandstone,  while  the  matrix  adhering  to  Conrad's  specimen 
is  a  dark  green  glauconitic  sand. 

The  best  specimens  in  collections  of  the  Survey  are  those  from  Kerrs 
Cove,  Black  River,  and  it  happens  that  the  matrix  in  which  these 
shells  are  imbedded  is  almost  identical  in  character  with  that  in  which 
Conrad's  specimens  were  found.  The  latter  were  doubtless  identified 
by  Conrad  and  are  probably  cotypes. 

Shell  irregular  in  outline  in  different  individuals,  but  in  general 
subcircular  to  subovate,  approximately  equilateral,  inequivalve,  the 
left  valve  moderately  to  strongly  convex  and  the  right  valve  flat  or 
concave.  Beak  small,  depressed  to  moderately  prominent,  situated 
subcentrally  and  within  about  one  millimeter  of  the  dorsal  margin. 
Dimensions  of  the  specimen  shown  in  Plate  59,  figure  3  :  Length  18 
mm.,  height  17  mm.,  convexity  7  mm. ;  the  length  of  the  largest  satis- 
factorily identified  specimen  in  the  collection  is  25  mm.  Hinge 
edentulus,  muscle  scars  not  clearly  preserved. 

Surface  of  left  valve  marked  by  numerous  distinct,  unequal,  round- 
crested,  radiating  ribs  which  in  their  arrangement  tend  to  alternate, 
the  weaker  with  the  stronger;  this  arrangement  is  broken  somewhat 
by  the  intercalation  of  an  occasional  new  rib  towards  the  ventral  mar- 
gin. In  general  the  ribs  become  stronger  and  a  little  more  widely 
separated  in  the  direction  of  the  ventral  and  terminal  margins.  The 
surface  is  further  marked  by  concentric  growth  undulations  and  by 
evenly  spaced  lamellae  which  by  their  intersections  with  the  ribs  pro- 
duce a  distinct  cancellated  sculpture;  the  undulations  are  most  promi- 
nently developed  on  the  umbonal  portion  of  the  shell,  while  the  lamellae 
are  best  developed  towards  the  ventral  and  terminal  margins.  In 
some  specimens  the  concentric  lamellae  become  rather  strongly  promi- 
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nent,  with  evenly-spaced  spine-like  folds  having  the  concave  side  up- 
ward ;  fragile  lamellae  of  this  character  may  have  been  originally  pres- 
ent on  all  the  adults,  but  on  account  of  their  fragile  character  were 
subsequently  broken  and  lost.  The  radiating  ribs  are  faintly  reflected 
on  the  inner  surface  of  the  shell.  The  outer  surfaces  of  the  few  right 
valves  available  for  study  are  not  uncovered;  on  these  the  ribs  are 
faintly  reflected  on  the  inner  surface. 

Cotypes. — Six  specimens  in  the  Conrad  collection,  locality  not  stated 
on  the  label,  were  probably  before  Conrad  when  he  described  the  species, 
in  which  case  they  would  be  cotypes.  One  of  these  is  figured  in  Plate 
59,  figure  3,  IT.S.N.M.  cat.  STp.  31924. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Walkers  Bluff,  Cape  Fear  River  (4145)  ;  Black  River  at  an  exposure 
64  miles  above  Wilmington  (5359),  at  Corbits  Landing  (5360),  at 
an  exposure  62y2  miles  above  Wilmington  (5361),  at  Kerrs  Cove 
(5362),  at  an  exposure  near  Ivanhoe,  56%  miles  above  Wilmington 
(5364),  and  at  Hatchers  Reaches  (5365)-;  questionably  at  Whiteley 
Creek  Landing,  Neuse  River  (4136).  Lower  part  of  Peedee  forma- 
tion (lower  part  of  Exogyra  costata  zone)  :  Cape  Fear  River  at  Dono- 
hue  Creek  Landing  (5369)  and  at  Robinsons  Landing  (3356). 

The  specimens  in  the  Conrad  collection  (U.SJST.M.  cat.  Nos.  31924, 
31974)  referred  to  this  species  were  probably  obtained  at  the  locality 
designated  by  him  "The  Barn,  Cape  Fear  River."  As  this  locality  has 
not  been  identified  it  is  not  known  whether  the  specimens  were  ob- 
tained from  the  Black  Creek  formation  or  from  the  Peedee  formation. 

Occurrence  on  Chattahoochee  River. — Lower  part  of  Ripley  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing, 
Ala.   (6402). 

Range. — -Ranges  from  the  upper  part  of  the  Exogyra  ponderosa 
zone  into  the  lower  part  of  the  Exogyra  costata  zone. 

Anomia  lintea  var.  donohuensis  n.  var. 

Plate  59,  figure  8. 

Description. — This  variety  is  based  on  one  specimen,  a  left  valve, 
from  Donohue  Creek  Landing,  Cape  Fear  River,  ~N".  C. 

Shell  thin,  subcircular  in  outline,  moderately  convex,  dorsal  slopes 
steep.  Beak  and  hinge  not  preserved.  Surface  marked  by  distinct 
but  nonprominent  major  ribs,  alternating  with  much  smaller  inter- 
mediate ribs;   the   interspaces  between  the  small   and  large  ribs  are 
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slightly  wider  than  the  major  ribs  and  in  places  still  smaller,  very 
faint  ribs  which  grow  stronger  toward  the  base  can  be  seen  on  these 
interspaces,  in  which  way  new  ribs  are  intercalated.  The  surface 
is  further  marked  by  concentric  lamellae  which,  as  shown  by  one  small 
portion  still  adhering,  originally  stood  out  prominently,  having  since 
been  removed  by  abrasion. 

Bernards. — The  variety  differs  from  the  typical  form  of  Anomia 
lintea  Conrad  chiefly  in  the  larger  size  and  wider  spacing  of  the  ribs 
and  the  consequent  coarser  sculpture. 

Type. — Collection  of  the  U.   S.  National  Museum,  cat.  No.   31690. 

Occurrence. — Basal  beds  of  Peedee  formation  (lower  part  of  Exo- 
gyra  costata  zone)  :  Donohue  Creek  Landing,  Cape  Fear  River,  1ST.  C. 
(5369). 

Anomia  tellinoides  Morton 

Plate  60,  figures  1-7. 

1830.  Anomia  ephippium  ( ?)  Morton,  Am.  Jour.  Sci.,  vol.  17, 
p.  284. 

1833.  Anomia  tellinoides  Morton,  Am.  Jour.  Sci.,  vol.  23,  p.  294, 

PL    5,  &g.  11. 

1834.  Anomia  tellinoides  Morton,  Synop.  Organ.  Rem.  Cret.  Group 

United  States,  p.  61,  PI.  5,  fig.  11. 

1885.  Anomia  tellinoides  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  43,  PL  4,  .fig.  12,  questionably  fig.  13.  (Geol.  Sur- 
vey New  Jersey,  Paleontology,  vol.  1,  p.  43,  PL  4,  fig.  12, 
questionably  fig.  13,  1886.) 

1905.  Anomia  tellinoides.  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  12. 

1907.  Anomia  argentaria  Weller  (in  part),  Geol.  Survey  New  Jer- 
sey, Paleontology,  vol.  4,  p.  496,  PL  54,  fig.  15  (not  figs. 
11-14). 

1916.  Anomia  tellinoides  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  610,  PL  35,  figs.  3,  4. 

Description. — Morton's  type  of  A.  tellinoides  is  figured  on  Plate  60, 
figures  1-2.  The  species  has  been  found  at  two  localities  on  Cape 
Fear  River,  N.  C,  and  at  numerous  localities  in  the  eastern  Gulf 
region.  Three  specimens  from  Alabama,  which  are  better  preserved 
than  the  North  Carolina  specimens,  are  also  figured  (PL  60,  figs.  3-6). 
Left  valves  only  have  been  collected. 
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Shell  inequilateral,  thin  but  firm,  partly  transparent,  somewhat 
irregular,  but  in  general  broadly  subovate  with  a  tendency  to  a  roughly 
triangular  outline;  depressed  convex  to  moderately  convex  in  form, 
inflated  most  strongly  anteriorly,  becoming  somewhat  compressed  pos- 
teriorly. Beak  small,  projecting  slightly  above  the  dorsal  margin, 
directed  backward,  and  situated  about  three-fifths  the  length  of  the 
shell  from  the  anterior  margin.  Dimensions  of  the  type  (from  "New 
Jersey")  :  Length  34  mm.,  height  30  mm.,  convexity  6  mm.  In 
general  the  anterior  margin  is  regularly  rounded,  the  ventral  margin 
broadly  and  regularly  rounded,  and  the  posterior  margin  rather  sharp- 
ly rounded  at  about  the  midheight.  Between  the  posterior  extremity 
and  the  beak  in  typical  specimens  the  margin  is  truncated  or  slightly 
concave. 

Hinge  edentulus  and  developed  only  in  front  of  the  beak;  it  is  10 
to  15  mm.  long,  1  to  2  mm.  broad,  and  roughly  striated  with  concentric 
growth  lines.  Bosilifer  submerged  within  the  margin,  deeply  im- 
pressed, flaring,  and  marked  with  fine  striae.  A  small  muscle  scar 
is  situated  just  below  the  forward  end  of  the  resilifer,  and  centrally 
above  the  midheight  is  a  large,  somewhat  irregular  but  roughly  ovate 
muscle  scar,  which  probably  is  in  reality  three  smaller  scars  not 
sharply  separated  from  each  other. 

Surface  marked  with  fine  concentric  growth  lines,  and  on  some 
specimens  irregularly  spaced  shallow  growth  undulations;  very  fine 
radiating  lines  can  be  fairly  seen  on  some  specimens. 

Remarks. — This  species  is  often  confused  with  Anomia  argentaria 
Morton.  Certain  characters,  however,  distinguish  it  sharply  from 
that  species :  Fine  radiating  lines  are  faintly  visible  on  some  speci- 
mens when  examined  under  a  hand  lens,  but  they  are  much  weaker 
than  those  on  A.  argentaria.  The  hinge  is  limited  to  the  part  of  the 
dorsal  margin  in  front  of  the  beak;  the  beak  is  marginal,  projects  a 
little,  and  is  directed  backward;  and  the  postero-dorsal  margin  is 
more  or  less  concave.  On  all  the  specimens  examined  the  three  larger 
muscle  scars  seem  to  be  fused  together,  simulating  one  large  scar. 
These  characters  are  constant  in  many  individuals  from  many  localities 
and  they  contrast  markedly  with  the  specific  characters  of  Anomia 
argentaria,  which  is  subcircular  in  outline,  is  marked  by  stronger  though 
still  very  fine  radiating  lines,  and  has  a  nonprominent  beak  situated 
1  mm.  or  more  away  from  the  margin. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.      From  "New  Jersey." 
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Occurrence  in  North  Carolina. — Lower  part  of  Peedee  formation 
(lower  part  of  Exogyra  cost  at  a  zone)  :  Cape  Fear  River  at  Daniels 
Landing  (4154)   and  at  Robinsons  Landing   (3356). 

General  distribution. — New  Jersey — xlccording  to  Morton  the  species 
is  "common  in  the  marls  of  New  Jersey."  The  type  is  from  New 
Jersey,  but  the  exact  locality  is  not  stated.  According  to  Whitfield 
the  specicis  has  been  obtained  from  the  "Lower  Green  Sand"  near 
Holmdel,  and  from  near  Freehold,  both  Navesink  localities  {Exogyra 
costata  zone). 

Delaware — Monmouth  formation  {Exogyra  costata  zone)  :  Briar 
Point,  Chesapeake  and  Delaware  Canal. 

Georgia — Ripley  formation  {Exogyra  costata  zone)  :  Johnsons  Hill, 
4  miles  north  of  Lumpkin   (6418). 

xllabama — Upper  part  of  Selma  chalk  {Exogyra  costata  zone)  : 
Tombigbee  River  at  Bartons  Bluff  (6437,  6930)  and  at  Simmons  Land- 
ing (6436);  Linden-Gallion  road,  9%  miles  north  of  Linden  (6795); 
public  road,  6  miles  north  of  Livingston  (6805). 

Mississippi — Upper  part  of  Selma  chalk  {Exogyra  costata  zone)  : 
Bluff  on  Oaknoxubee  River  near  Macon  (6475)  ;  public  road,  3  miles 
northwest  of  Macon  (6840);  Brane's  plantation,  2^2  miles  south  of 
Macon  (6478)  ;  public  road,  1  mile  east  of  Cedar  Bluff  (6862)  ;  Hous- 
ton-West Point  road,  a  quarter  of  a  mile  south  of  Caradine  store 
(6859)  ;  same  road,  2  miles  southeast  of  Caradine  store  (6860)  ;  gullies 
north  of  New  Albany  road,  a  quarter  of  a  mile  west  of  Bethany,  Lee 
County  (6465)  ;  "bald  knob"  on  Joseph  Reynolds'  place,  3  miles  west 
of  Corinth  (6459)  ;  cut  of  Southern  Railway,  2%  miles  west  of  Corinth 
(6879). 

Texas — Lower  part  of  Navarro  formation  (lower  part  of  Exogyra 
costata  zone)  :  Bed  of  a  small  creek  2  miles  west  of  Cooper,  Delta 
County,  south  of  the  Texas  Midland  Railroad  (7511). 

Range. — The  species  is  found  chiefly  in  about  the  lower  half  of  the 
Exogyra  costata  zone;  on  account  of  its  limited  vertical  range  and 
extended  geographic  range  it  is  a  valuable  index  fossil. 

Anomia  fulleri  n.  sp. 

Plate  60,  figure  8. 

Description. — One  specimen  of  Anomia,  apparently  a  left  valve, 
from  Magnolia  Landing,  Cape  Fear  River,  exhibits  specific  characters 
not  heretofore  described.       A  considerable  portion  of  the  outer  surface 
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of  the  shell  is  covered  with  encrusting  bryozoa  (Membranipora)  ;  the 
sculpture  is  well  preserved,  however,  in  a  band  bordering  the  ventral 
and  anterior  margins. 

Shell  moderately  thick,  broadly  subelliptical  in  outline,  depressed 
convex,  beak  not  preserved.  Hinge  edentulus.  Muscle  scars"  not 
well  preserved.  Approximate  dimensions:  Length  30*  mm.,  height 
42  mm.,  convexity  7  mm.  Inner  surface  smooth.  The  resilifer  is 
partly  broken,  but  is  seen  to  be  a  flaring,  deeply  impressed,  elongated, 
elliptical,  striated  pit.  One  small,  deeply  impressed  muscle  scar  di- 
rectly in  front  of  the  resilifer  is  partly  preserved. 

Outer  surface,  where  not  covered  by  bryozoa,  marked  by  narrow, 
moderately  prominent,  somewhat  nodular,  nonacute,  radiating  ribs 
spaced  1  to  5  mm.  apart,  between  which  are  numerous  distinct,  unequal, 
closely-spaced  fine  ribs  broader  than  the  interspaces.  The  surface 
is  further  marked  by  concentric  lines  of  growth  and  by  irregular 
growth  undulations. 

Type. — Collection  of  the  TJ.  S.  National  Museum,  cat.  No.  31701. 
Named  in  honor  of  Mr.  Myron  L.  Fuller,  formerly  of  the  IT.  S.  Geo- 
logical Survey. 

Occurrence. — Peedee  formation  (Exogyra  costata  zone)  :  Magnolia 
Landing,  Cape  Fear  Eiver,  N.  C.   (4151). 

Anemia  argentaria  Morton 

Plate  60,  figures  10-14. 

1833.  Anomia  argentaria  Morton,  Am.  Jour.  Sci.,  1st.  ser.,  vol.  23, 

p.  293,  PI.  5,  fig.  10. 

1834.  Anomia  argentaria  Morton,  Synop.  Organ.  Rem.  Cret.  Group 

United  States,  p.  61,  PL   5,  fig.   10. 
1858.     Anomia  sellaeformis  Conrad,  Acad.  Nat.   Sci.  Phila.  Jour., 

2d  ser.,  vol.  3,  p.  330,  PL  34,  fig.  6. 
1866.     Diploschiza  cretacea  Conrad,  Am.  Jour.  Conchology,  vol.  2, 

p.  77,  PL  9,  figs.  2,  3. 
1876.     Anomia  argentaria  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 

28,  p.  319. 
1885.     Anomia  argentaria  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 

9,  p.  42,  PL  4,  figs.  10,  11  (not  fig.  9,  which  is  Ostrea  plum- 

osa  Morton).      (Geol.    Survey  New   Jersey,   Paleontology, 

vol.  1,  p.  42,  PL  4,  figs.  10,  11,  1886.) 
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1885.     Diploschiza    cretacea   Whitfield,    U.    S.    Geol.    Survey    Mon., 
vol.  9,  p.  43,  PI.  4,  figs.  4-8.     (Geol.   Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  43,  PL  4,  figs.  4-8,  1886.) 
1905.     Anomia  argentaria  Johnson,  Acad.   Wat.   Sci.   Phila.   Proc., 

vol.  57,  p.  12. 
1907.     Anomia  argentaria  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology,  vol.  4,   p.   496,   PL   54,   figs.   12-14   (not   fig.    15, 
which  is  A.  tellinoides  Morton). 
1916.     Anomia  argentaria  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  608,  PL  35,  figs.  1,  2. 
Description. — This  species  is  rare  in  the  Snow  Hill  member  of  the 
Black  Creek  formation  and   common  in   the  Peedee  formation.     The 
specimens  in  the  collections  are  probably  all  left  valves,  no  right  valves 
having  been  certainly  identified.     There  are  some  flat  or  even  concave 
shells  which  have  openings  at  about  the  right  position  for  the  foramen  of 
the  right  valve,  but  a  careful  study  of  the  internal  characters  appears  to 
show  that  these  are  left  valves,  the  openings  having  been  caused  by  the 
collapse  of  the  thin  walls  produced  by  the  rather  deeply  impressed  scars. 
The  following  is  Morton's  original  description  of  the  species:     "Thin, 
round,  with  numerous  concentric  striae." 

Shell  thin  to  moderately  thick,  inequivalve,  subequilateral ;  more  or 
less  irregular  in  outline  in  different  individuals,  but  in  general  subcir- 
cular  to  broadly  subelliptical ;  varies  in  ventricosity  from  flat,  or  even 
concave,  to- rather  strongly  convex.  Beak  small,  compressed  to  moder- 
ately prominent,  situated  centrally  and  generally  1  to  2  mm.,  back  from 
the  margin. 

Hinge  edentulus,  about  equally  developed  in  front  and  behind  the 
beak.  Resilifer  a  submerged  elongated  pit,  deeply  impressed,  flaring, 
and  finely  striated;  notched  in  the  middle  of  the  upper  margin.  The 
four  muscle  scars,  named  in  order  from  above  downward,  the  anterior 
retractor,  the  byssal,  the  posterior  retractor,  and  the  adductor,  are 
moderately  impressed  and  are  arranged  as  shown  in  Plate  60,  figure  13.* 
The  anterior  retractor  scar  is  small  and  is  situated  just  in  front  of  the 
resilifer;  the  byssal  scar  is  large,  reniform,  and  is  crossed  by  a  shallow 
depression  extending  obliquely  downward  and  forward;  the  posterior 
retractor  is  situated  centrally  below  the  byssal  scar  and  is  less  than  half 
as  large;  the  adductor  scar  is  smaller  than  the  posterior  retractor  and 
larger  than  the  anterior  retractor,  and  is  situated  back  of  and  slightly 
lower  than  the  posterior  retractor;  the  byssal,  posterior  retractor,  and 
adductor  scars  become  partially  blended  together  in  some  specimens. 
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Surface  marked  by  fine  concentric  growth  lines,  and  on  well  preserved 
specimens  by  fine,  almost  microscopic,  closely  spaced  radiating  lines.  On 
many  worn  or  corroded  specimens  the  fine  lines  have  been  destroyed. 

Remarks. — This  is  one  of  the  most  common  and  abundant  species  of 
the  zones  of  Exogyra  ponderosa  and  Exogyra  costata  in  the  Atlantic  and 
Gulf  Coastal  Plain  in  general,  though  it  appears  to  be  rare  in  the  former 
zone  in  the  Carolinas. 

The  form  from  near  Cardenas,  Mexico,  referred  by  Bose1  to  this 
species  is  probably  incorrectly  identified. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    Prom  "New  Jersey." 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Hatchers  Reaches,  Black  River,  N.  C.  (5365)  ;  Contentnea  Creek,  N.  C, 
milepost  20,  1^2  or  2  miles  below  Hookerton  (4148).  Peedee  formation 
(Exogyra  costata  zone)  :  Pits  on  land  of  J.  P.  Brooks,  2  miles  east  of 
Grifton,  N.  C.  (5814)  ;  Neuse  River,  N.  C,  at  an  exposure  2  miles  above 
Kinston  (4152),  and  at  an  exposure  34%  miles  above  New  Bern  (4137)  ; 
Northeast  Cape  Fear  River,  N.  C,  at  an  exposure  66^2  miles  above 
Wilmington  (4161),  at  Johnsons  Cove  (4133),  at  an  exposure  58% 
miles  above  Wilmington  (4149),  at  an  exposure  61  miles  above  Wil- 
mington (4130),  and  at  Jacksons  Hole  (4140)  ;  Lewis  Creek,  N.  C,  at 
an  old  mill  site  one-half  to  one  mile  above  its  junction  with  Northeast 
Cape  Fear  River  (4168)  ;  Cape  Fear  River,  N.  C,  at  Donohue  Creek 
Landing  (4158,  5369),  at  Robinsons  Landing  (33<56),  at  Kellys  Cove 
(3353),  at  Indian  Wells  Landing  (3450,  5370),  at  Daniels  Landing 
(4154),  at  Black  Rock  Landing  (5371),  at  Hudlers  Landing  (3452), 
and  at  Magnolia  Landing  (4151,  8281)  ;  Hilton  Park  near  the  Clar- 
endon Waterworks  Company's  plant,  Wilmington,  N.  C.  (784,  4143)  ; 
well  of  Clarendon  Waterworks  Company,  Wilmington,  depth  390-400 
feet  (U.S.N.M.  cat.  No.  28927)  ;  north  shore  of  Waccamaw  Lake,  N.  C; 
(4146)  ;  Jeffreys  Creek  on  the  Myers  place,  500  feet  east  of  the  George- 
town road,  Florence  County,  S.  C.  (3191)  ;  Peedee  River,  S.  C,  at 
Burches  Ferry  (2970>  3550,  4147),  at  Davis  Landing  (4159),  at  Allisons 
Landing1  (4165),  and  at  Cains  Landing  (4-170)  ;  well  of  Charleston 
Consolidated  Railway  and  Lighting  Company,  Charleston,  S.  C,  at 
depths  of  920  feet  (7750),  950  feet  (7752),  1015-1030  feet  (7754), 
1055-1058  feet  (7756),  and  1440-1450  feet  (7762). 

General  distribution. — New  Jersey — Magothy  formation  ("Cliffwood 
clay"):     Cliffwood  Point;  near  Matawan.     Merchantville  clay:     Near 


^ose,   Emilio,  Bol.  del  Inst.  Geol.  de  Mexico  No.  24,  p.  38,  Lam.  1,  fig.  8,   1906. 
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Matawan;  near  Jamcsburg;  Mercliantville ;  Lenola.  Woodbury  clay 
{Exogyra  ponderosa  zone):  Lorillard;  near  Matawan;  Crosswicks. 
Marshalltown  formation  {Exogyra  ponderosa  zone)  :  Near  Swedesboro. 
Wenonah  sand  {Exogyra  ponderosa  zone?):  Near  Marlboro.  Nave- 
sink  marl  {Exogyra  costata  zone)  :  Near  Crawfords  Corner ;  Middle- 
town;  Crosswicks  Creek;  Holmdel  (Whitfield);  Freehold  ?  (Whitfield). 
Redbank  sand  {Exogyra  costata  zone)  :    Middletown. 

Delaware — Matawan  formation:  Post  198,  Chesapeake  and  Delaware 
Canal.  Monmouth  formation  {Exogyra  costata  zone)  :  2  miles  west 
of  DelaAvare  City  on  John  Higgins'  farm.  Rancocas  formation :  Nox- 
ontown  Pond. 

Maryland — Matawan  formation :  Head  of  Magothy  River,  and  Gib- 
son's Island,  Anne  Arundel  County.  Monmouth  formation  {Exogyra 
costata  zone):  In  Kent  County  at  the  mouth  of  Turner's  Creek;  in 
Prince  George's  County  at  Brightseat,  in  a  railroad  cut  west  of  Seat 
Pleasant,  on  the  Brooks  estate  near  Seat  Pleasant,  at  Friendly,  and  a 
mile  west  of  Friendly. 

Georgia — Ripley  formation  {Exogyra  costata  zone)  :  Usry's  mill, 
7  miles  north  of  Ellaville  (6482)  ;  Biven's  plantation  on  Dry  Creek,  3 
miles  west  of  Pineville  (3052)  ;  cuts  of  Seaboard  Air  Line  Railway  near 
Renfroes  (6413,  6415,  6416)  ;  Johnsons  Hill,  4  miles  north  of  Lumpkin 
(5375,  6418)  ;  gully  near  public  road,  V/2  miles  east  of  Coffinton  (5382)  ; 
public  road,  6  miles  south  of  Coffmton  (5383)  ;  Mercers  Mill  Creek 
near  Georgetown  (5417);  "Narrows"  of  Pataula  Creek  (6412). 

Chattahoochee  River,  Georgia-Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Big  Bend 
(5388);  Planters  Landing  (5389);  Banks  Landing  (5390);  BlufTtown 
(844,  5392).  Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Bluff  at  Florence  (5395)  ;  Lower  Roods  Bend  (6401). 
Upper  part  of  Ripley  formation  {Exogyra  costata  zone)  :  Opposite 
mouth  of  Burstahatchee  Creek  (850,  6398)  ;  bluff  at  Eufaula  (186,  854, 
5416,  6400)  ;  2  miles  below  Eufaula  (857)  ;  Alexanders  Landing  (856)  ; 
mouth  of  Pataula  Creek  (855). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Cuts  of  Central  of  Georgia  Railway,  S1/^ 
miles  southwest  of  Seale  (6826),  and  5  miles  southwest  of  Scale  (6827)  ; 
east  of  Kenan's  mill,  3  miles  northeast  of  Selma  (147)  ;  Choctaw  Bluff, 
Warrior  River  (6425).  Lower  part  of  Ripley  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway,  1% 
miles  southwest  of  Hurtsboro  (6814)  ;  cut  of  same  railroad,  one-half 
mile  west  of  Union  Springs  (6816).  Upper  part  of  Ripley  formation 
16 
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(Exogyra  costata  zone)  :  Chewalla  Creek  near  Eufaula  (6788) ;  cut 
of  Louisville  and  Nashville  Railroad,  1%  miles  north  of  Fort  Deposit 
(6783).  Upper  part  of  Selma  chalk  (Exogyra  costata  zone):  Old 
Canton  Landing,  Alabama  Eiver  (6439);  east  of  Carlowville  (172); 
Epes  road,  3%  miles  northeast  of  Livingston  (6803);  same  road,  1  to 
V/2  miles  northeast  of  Livingston  (5399)  ;  Bartons  Bluff,  Tombigbee 
Eiver  (6437,  6930). 

Mississippi — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Tombigbee  River  at  Plymouth  Bluff 
(6914),  at  Vintons  Bluff  (6448),  at  Bartons  Bluff  (6449),  and  at  Blue 
Bluff  (6922).  Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Public  road,  1%  miles  east  of  Tupelo  (6453,  6900)  ;  cut  of 
Southern  Railway,  3  miles  southeast  of  Corinth  (6460).  Lower  part 
of  Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  Gullies  on 
land  of  H.  B.  Strong,  5%  miles  east  of  West  Point  (6885)  ;  1  mile  west 
of  Cotton  Gin  Port  (6888)  ;  public  road,  8  miles  west  of  Fulton  (6452)  ; 
Okolona  road,  4  miles  southwest  of  Nettleton  (6893)  ;  cut  of  Mobile  and 
Ohio  Railroad,  3  miles  south  of  Corinth  (6913)  ;  marl  pit,  1  mile  west 
of  Booneville  (82)  ;  cut  of  Mobile  and  Ohio  Railroad  at  Booneville 
(6455);  near  public  road,  1%  miles  southwest  of  Booneville  (6457); 
cut  of  Mobile  and  Ohio  Railroad  at  Guntown  (6903).  Upper  part  of 
Selma  chalk  (Exogyra  costata  zone)  :  Brane's  plantation,  2%  miles 
south  of  Macon  (6478)  ;  public  road,  2  miles  south  of  west  of  Macon 
(6476)  ;  Shuqualak  road,  north-facing  slope  of  Running  Water  Creek 
valley,  5  miles  south  of  Macon  (6479)  ;  Wahalak-Binnsville  road,  west- 
facing  slope  of  Wahalak  Creek  valley,  6  miles  north  of  Scooba  (6480)  ; 
public  road,  4%  miles  northwest  of  Cedar  Bluff  (6861)  ;  gullies  near  Os- 
born  road,  3  miles  northeast  of  Starkville  (6846)  ;  Aiken  farm,  2% 
miles  north  of  Starkville  (6845)  ;  campus  of  Agricultural  and  Mechan- 
ical College,  Starkville  (3186,  6843)  ;  bald  spots  near  Pontotoc  road,  2% 
miles  northwest  of  Okolona  (6867)  ;  gullies  south  of  public  road,  3  miles 
east  of  Troy  in  Lee  County  (6472);  West  Point-Houston  road,  one- 
quarter  mile  south  of  Caradine  store  (6859)  ;  cut  of  Southern  Railway, 
234  miles  west  of  Corinth  (6879)  ;  a  "bald  knob"  on  Jos.  Reynolds'  place, 
3  miles  west  of  Corinth  (6459)  ;  gullies  north  of  the  New  Albany 
road,  one-quarter  mile  west  of  Bethany  (6465).  Ripley  formation 
(Exogyra  costata  zone)  :  Osborn  road,  5  miles  northeast  of  Stark- 
ville (6848) ;  public  road,  one-quarter  mile  east  of  Troy  (6471) ; 
Aberdeen  road,  crossing  of  small  creek,  6V2  miles  southeast  of  Ponto- 
toc (6469)  ;  public  road,  5  miles  east  of  Pontotoc  (6857)  ;  public  road, 
2  miles  east  of  Pontotoc  (6855)  ;  public  road,  one-half  to  three-quarters 
of   a  mile  south   of  Pontotoc   (6470)  ;  public  road,    1%  miles    south 
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of  Houston  (6474)  ;  washes  northeast  of  Mobile  and  Ohio  Railroad 
(Houston  Branch),  l1/^  miles  northeast  of  Houston  (6849)  ;  public 
road,  2  miles  south  of  New  Albany  (6868)  ;  Lee's  old  mill  site,  2 
miles  northeast  of  Keownville  (6873);  3  miles  south  of  Molino,  Union 
County  (712);  C.  E.  Hall's  farm,  Union  County  (711);  Owl  Creek, 
3  miles  northeast  of  Ripley  (707,  6464)  ;  Bullock's  old  mill  site,  2 
miles  south  of  Dumas  (708)  ;  Whiteoak  Creek,  5%  miles  northeast 
of  Ripley  (6875) ;  Crum's  old  mill  site,  East  Hatchie  Creek,  16  V2 
miles  northeast  of  Ripley  (552,  6462)  ;  cut  of  Southern  Railway  three- 
quarters  of  a  mile  west  of  Wenasoga  (6877). 

Tennessee — Impure  phase  of  Selma  chalk  (upper  part  of  Exogyra 
ponderosa  zone)  :  Gullies  near  public  road,  4  miles  southwest  of 
Coffee  Landing,  Tennessee  River  (6929)  ;  public  road  one-quarter 
mile  west  of  Adamsville  (6928).  Ripley  formation  (Exogyra  costata 
zone)  :     Public  road,  7  miles  east  of  Lexington   (6926). 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone)  :  Public  road,  one-half  mile  southeast  of  Delight,  Pike  County 
(8285);  between  Dobyville  and  Okolona,  Clark  County  (U.S.M. 
cat.  No.  22631)  ;  one-half  mile  east  of  Okolana,  Clark  County  (U.S.M. 
cat.  No.  22587);  1%  miles  south  of  Brownstown,  Sevier  County 
(2216):  White  Cliffs  road,  one-half  mile  south  of  Brownstown  (7486); 
same  road,  1  mile  south  of  Brownstown  (7487).  Nacatoch  sand  (Exo- 
gyra costata  zone)  :  The  "Nursery  Well"  at  Cabot  (Nacatoch  ?) 
(8293);  public  road,  1  mile  west  of  north  of  Arkadelphia  (7456);  old 
military  road,  2  miles  northeast  of  Washington  (7469,  7470)  ;  same 
road,  2Vs  miles  northeast  of  Washington  (7471)  ;  same  road,  2V2 
miles  northeast   of  Washington    (7474). 

Texas — Taylor  marl  (upper  part  of  Exogyra  ponderosa  zone)  :  Paris 
road,  about  2  miles  northeast  of  Enloe,  Delta  County  (7500)  ;  bank 
of  a  small  branch  stream,  21/4  miles  south  of  San  Marcos  (7617)  ; 
bluff  on  San  Marcos  River,  21/o  miles  southeast  of  San  Marcos  (7618)  ; 
gully  south  of  the  Clear  Springs  road,  4  miles  southeast  of  New 
Braunfels  (7626,  7627)  ;  Guadalupe  River,  4  miles  below  New  Braun- 
fels  (U.S.N.M.  cat.  No.  21203).  Upson  clay  (upper  part  of  Exogyra 
ponderosa  zone)  :  Gullies  in  west-facing  slope  of  Imperialist  Creek,  3!/2 
miles  northwest  of  Paloma  siding,  Maverick  County  (8256).  Navarro 
formation  (Exogyra  costata  zone)  :  Near  Cooper,  Delta  County  (4064)  ; 
cut  of  Texas  Midland  Railroad,  one-half  mile  north  of  Cooper  (7509)  ; 
cut  of  Texas  and  New  Orleans  Railway,  4  miles  east  of  Crandall, 
Kaufman  County  (7550)  ;  questionably  near  Kaufman  (U.S.N.M.  cat. 
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No.  20956)  ;  Guadalupe  River,  one-third  of  a  mile  above  the  railroad 
bridge  at  McQueeney,  Guadalupe  County  (7631). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra  costata. 

Anomia  ?  fearensis  u.  sp. 

Plate  60,  figure  9. 

Description. — This  species  is  founded  on  one  imperfect  specimen 
from  the  Peedee  formation  at  Magnolia  Landing,  Cape  Fear  River, 
1ST.  C. 

Shell  broadly  subovate  in  outline,  strongly  ventricose.  Dimen- 
sions :  Length  20  mm.,  height  not  determined,  convexity  10  mm.  The 
part  of  the  shell  preserved  is  marked  by  13  prominent  major  ribs 
which  are  narrow,  slightly  rounded,  nearly  smooth  crested  and  a 
little  irregular  in  trend.  The  interspaces  are  marked  by  from  4  to  12 
fine,  distinct  ribs,  the  central  one  of  which  in  some  of  the  spaces  is 
a  little  stronger  than  the  others;  on  some  of  the  wider  interspaces 
on  the  anterior  and  posterior  portions  of  the  shell  there  are  two  of 
these  stronger  ribs  separated  by  several  of  the  finer  ribs.  The  inter- 
spaces are  further  marked  by  fine,  thin,  concentric  lamellae  spaced 
.5  to  .75  mm.  apart,  which  rise  a  little  above  the  fine  radiating  ribs. 
The  two  systems  of  ridges  produce  a  net-like  ornamentation  on  the 
interspaces.  The  concentric  lamellae  rise  a  little  on  the  sides  of  the 
major  ribs,  but  do  not  cross  their  crests.  The  major  ribs  are  reflected 
on  the  interior  of  the  shell  as  radiating  depressions. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31702. 

Occurrence. — Peedee  formation  (Exogyra  costata  zone)  :  Magnolia 
Landing,   Cape  Fear  River,  N.  C.   (4151). 

Anomia  andersoni  Mazyck  and  Yogdes 
Plate  60,  figures  15,  16. 

1878.  Anomia  Andersoni  Mazyck  and  Vogdes,  Acad.  Nat.  Sci.  Phila. 
Proc,  vol.  30,   p.  272,  text  figs.   1,  2. 

The  types  of  this  species  can  not  now  be  found  in  the  collection  of  the 
Charleston  Museum,  where  the  authors  state  they  were  deposited,  and 
they  probably  have  been  lost.  My  new  species,  Anomia  olmstedi 
(p.  217)  may  be  identical  with  this  one,  but  I  hesitate  to  so  refer 
it  on  the  basis  of  the  published  illustrations.  Fragments  of  Anomia 
which  suggest  A.  olmstedi  were  found  in  the  well  of  the  Charleston  Con- 
solidated Railway  and  Lighting  Company  at  a  depth  of  1974-2007  feet. 
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The  original  description  is  here  quoted  in  full  and  the  original 
illustrations  are  reproduced  in  Plate  60,  figures  15  and  16. 

"Description. — Shell  thin,  suborbicular  in  outline,  but  somewhat  irregu- 
lar; beak  subcentral,  marginal;  hinge  line  almost  straight;  upper  valve 
moderately  convex.  Lower  valve  unknown.  The  surface  of  the  upper 
valve  is  regularly  marked  with  obscure  lines  of  growth  and  concentric 
wrinkles;  the  latter  become  prominent  laminae  towards  the  ventral  margin. 

"This  shell  will  be  readily  distinguished  from  all  other  species  of  the 
genus  by  its  marked  regular  prominent  concentric  wrinkles.  It  preserves 
the  peculiar  pearly  lustre,   characteristic  of  the   genus,   remarkably  well. 

"The  greatest  diameter  of  our  Fig.  1  is  18  mm.,  and  its  smallest  diameter 
is  15  mm.       The  convexity  of  this  specimen   is  about  4  mm. 

"Position  and  locality. — Cretaceous  period:  artesian  well  on  the  Citadel 
Green,  Charleston,  S.  C.  The  shell  ranges  between  the  depth  of  1880  feet 
to  1930  feet  below  the  surface.  We  have  also  the  following  Cretaceous 
species   from    the   strata   between    the   depths   mentioned. 

"Ostrea  prudentia  White  [?];  Ostrea  subspatula[ta]  L.  &  S.  [?],  with 
others  which  we  are  unable  to  identify  on  account  of  their  broken  con- 
dition. The  collection  has  been  deposited  in  the  Charleston  College 
Museum. 

"A  dorsal  view  of  the  upper  valve  showing  the  hinge  line -and  prominent 
wrinkles  near  the  ventral  margin  is  given  in  Fig.  1.  This  specimen  is 
from  the  depth  of  1920  feet  and  was  found  in  a  layer  of  limestone.  Fig. 
2  shows  the  wrinkles  near  the  ventral  margin  much  more  perfectly  de- 
veloped than  in  Fig.  1.  This  shell  ranges  higher  up  and  comes  from  the 
depth  of  1880   feet  from   an  arenaceous  stratum." 

Unidentified  specimens  of  Anomia 

On  several  specimens  of  Anomia  from  North  Carolina  the  sculpture 
is  too  poorly  preserved  to  admit  of  certain  specific  identification.  Left 
valves  from  the  following  localities  reveal  enough  of  the  surface  orna- 
mentation to  show  that  the  specimens  are  closely  allied  to  Anomia  lin- 
tea  Conrad:  Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  at  Walkers  Bluff,  Cape  Fear 
River  (4145)  ;  Peedee  formation  (Exogyra  costata  zone)  at  French 
Brothers'  quarry,  Rocky  Point,  Pender  County  (778),  and  one  mile 
southwest  of  Elpaso  Post  Office,  Brunswick  County  (8284). 

One  specimen  from  French  Brothers'  quarry,  Rocky  Point,  is  ap- 
parently allied  to  Anomia  ornata  Gabb1   (8280). 

Genus  PARANOMIA  Conrad 

1860.     Paranomia   Conrad,   Acad.   Nat.    Sci.    Phila.   Jour.,   2d   ser., 
vol.  4,  p.  290,  1858-1860.       (Subgenus  of  Placunanomia) . 


^cad.   Nat.   Sci.   Phila.   Proc,    vol.   28,   p.    320,    1876. 
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1867.     Paranomia  Conrad,  Am.  Jour.  Conchology,  vol.  3,  p.  8. 

Type  Paranomia  scabra  (Morton)   (=Placunanomia  (Para- 
nomia) saffordi  Conrad). 

Paranomia  scabra  (Morton) 

Plate  61,  figures  1-4. 

1834.  Placuna  scabra  Morton,  Synop.  Organ.  Kem.  Cret.  Group, 
United  States,  p.  62. 

1860.  Placunanomia  (Paranomia)  Saffordi  Conrad,  Acad.  Nat.  Sci. 
Phila.  Jour.,  2d  ser.,  vol.  4,  p.  290,  PL  46,  fig.  21. 

1860.  Placunanomia  (Paranomia)  lineata  Conrad,  Acad.  Nat.  Sci. 
Phila.  Jour.,  2d  ser.,  vol.  4,  p.  291,  PL  46,  fig.  20. 

1867.  Paranomia  Saffordi  Conrad,  Am.  Jour.  Conchology,  vol.  3, 
p.  8. 

1867.  Paranomia  lineata  Conrad,  Am.  Jour.  Conchology,  vol.  3, 
p.  8. 

1867.  Paranomia  scabra  Conrad,  Am.  Jour.  Conchology,  vol.  3, 
p.  8. 

1885.  Paranomia  lineata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  45,  PL  9,  fig.  10.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  45,  PL  9,  fig.  10,  1886.) 

1885.  Paranomia  scabra  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  44,  PL  10,  fig.  10.  (Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  1,  p.  44,  PL   10,  fig.  10,   1886.) 

1905.  Paranomia  scabra  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.   12. 

1905.  Paranomia  lineata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  12. 

1905.  Paranomia  saffordi  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  12. 

1907.  Paranomia  scabra  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  500,  PL   52,  figs.  10-13. 

1916.  Paranomia  scabra  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous   (2  vols.),  p.   605. 

1916.  Paranomia  lineata  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  606,  PL   35,  figs.  11,  12. 

Description. — This  species  is  represented  in  the  collections  from 
North  Carolina  by  one  moderately  well  preserved  lower  valve  obtained 
on   Northeast   Cape   Pear   River,   and   by   fragments    from   two    other 
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localities,    all   from    the   Peedee   formation.        Better   specimens    from 
Mississippi  are  also  illustrated  for  comparison. 

Shell  thin  as  it  is  usually  preserved,  fragile  in  many  specimens, 
but  firm  and  strong  in  others;  more  or  less  irregular  in  outline,  'but 
in  general  subcircular  to  broadly  subelliptical  or  subovate;  upper  or 
left  valve  depressed  convex,  lower  or  right  valve  concave,  the  two  valves 
fitting  closely.  Beak  situated  centrally,  small,  depressed,  nonpro- 
jecting,  fragile,  and  seldom  perfectly  preserved.  The  right  valve 
is  attached  to  an  external  object,  frequently  to  the  shell  of  another 
mollusk  by  means  of  a  calcified  byssus  which  passes  through  an  elon- 
gated perforation  just  below  the  beak;  the  scar  of  attachment  may  be 
small  and  scarcely  discernible,  or  it  may  be  large,  covering  half  or 
more  of  the  surface  of  the  valve.  Dimensions  of  the  average  sized 
specimen  shown  in  Plate  61,  figures  2,  3  :  Length  50  mm.,  height  49 
mm.,  thickness  about  5  mm. 

Hinge  edentulus.  As  the  shell  is  usually  preserved  there  appears  on 
the  inner  surface  of  the  right  valve  below  the  beak  a  large  convex, 
triangular  plate  or  fold  to  which  the  ligament  was  attached ;  the  longest 
side  of  this  plate  is  perpendicular  and  the  apex  points  anteriorly; 
a  narrow,  low  carina  borders  the  antero-dorsal  edge  of  the  plate;  the 
posterior  edge  of  the  plate  is  attached  to  another  broad,  perpendicular 
plate  which  is  in  turn  attached  firmly  to  the  inner  surface  of  the 
shell ;  the  lower  corners  of  the  inner  plate  are  extended  downward,  in 
two  slender  projections  on  either  side  of  the  scar  of  the  byssal  muscle. 
In  front  of  the  upper  end  of  the  outer  plate  is  a  crural  projection  in 
the  form  of  a  ridge-like  fold  trending  downward  and  backward.  Two 
diverging  crural  ridges  appear  on  the  hinge  of  the  left  valve.  The 
inner  surface,  with  the  exception  of  an  outer  smooth  border  2  to  6 
mm.  wide,  is  marked  with  faint  radiating  lines  and  with  more  or  less 
strongly  developed  wavy  growth  lines.  Dr.  Bruce  Wade1  has  recently 
found  numerous  perfectly  preserved  right  and  left  valves  of  Paranomia 
scabra  (Morton)  in  the  Eipley  formation  on  Coon  Creek,  McNairy 
County,  Tenn.,  which  show  that  the  features  just  described  do  not 
represent  the  true  internal  shell  characters.  The  shells  as  they  are 
usually  preserved  have  lost  a  relatively  soft  inner  layer  of  prismatic 
calcareous  material,  thus  destroying  the  adductor  scar  and  completely 
changing  the  appearance  of  the  characters  which  had  to  do  with  the 
attachment  of  the  resilium.  The  hinge  and  internal  shell  charac- 
ters, as  revealed  by  the  perfect  specimens,  are  closely  related  to  Pla- 
cunanomia  Broderip  to  which  Conrad   originally  referred  this  group 

1Wade,  Bruce,  Jour,  of  Geol.,  vol.  28,  No.  5,  p.  388,   1920. 


236  Cretaceous  Formations  of  North  Carolina 

when  (1860)  he . introduced  Paranomia  as  a  subgeneric  name.  The 
known  range  of  Placunanomia  is  Miocene  to  Recent.  The  Coon 
Creek  shells  will  be  described  and  figured  by  Doctor  Wade  in  a  mono- 
graph to  be  issued  by  him  in  the  near  future. 

Outer  surface  marked  by  faint  to  moderately  distinct,  narrow,  round- 
crested,  radiating  costae  which  at  intervals  of  1  to  4  mm.  are  set  with 
hollow,  slender  spines  projecting  one-half  to  2  mm.  from  the  surface; 
the  spines  are  also  arranged  in  more  or  less  regular  concentric  rows. 
The  trend  of  the  costae  varies  on  different  individuals  from  nearly 
straight  to  moderately  sinuous;  they  diverge  somewhat  away  from  the 
beak  and  occasional  new  costae  are  intercalated.  The  smooth  inter- 
spaces are  two  to  five  times  as  wide  as  the  costae.  There  is  a  tendency 
to  a  closer  spacing  and  stronger  development  of  the  spines  on  the  left 
valve;  both  the  spines  and  costae  become  faint  to  obscure  on  parts  of 
some  right  valves.  The  spacing  of  the  costae  is  a  little  wider  on  the 
anterior  than  on  the  posterior  portions  of  the  valves. 

Remarks. — The  specimens  described  under  the  several  names  given 
in  the  synonymy  probably  all  belong  to  the  species  originally  described 
by  Morton  under  the  name  Placuna  scabra.  The  distinguishing  char- 
acters which  the  authors  have  regarded  as  of  specific  importance  are 
probably  only  individual  variations,  an  opinion  based  on  an  examina- 
tion of  a  large  number  of  individuals  from  many  localities. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. From  the  "blue  marls"  of  New  Jersey.  The  type  is  a  poorly 
preserved  fragment,  badly  distorted  due  to  the  manner  of  its  attachment 
and  subsequent  growth.  Its  surface  ornamentation,  though  a  little 
crowded,  does  not  appear  to  differ  essentially  from  that  of  many  other 
specimens  referred  to  the  species. 

Distribution  in  North  Carolina. — Peedee  formation  (Exogyra  costata 
zone)  :  Exposure  on  Northeast  Cape  Pear  River,  66  V2  miles  above 
Wilmington  (4161)  ;  pits  on  land  of  J.  F.  Brooks,  2  miles  east  of  Grif- 
ton  (5814)  ;  well  of  Carolina  Trucking  Development  Company  at 
St.  Helena,  depth  190-200  feet  (4183). 

General  distribution. — New  Jersey — Merchantville  clay:  At  Lenola. 
Marshalltown  formation  (Exogyra  ponderosa  zone)  :  Near  Swedesboro. 
Navesink  marl  (Exogyra  costata  zone)  :    At  Crosswicks  Creek. 

Delaware — Matawan  formation:  Chesapeake  and  Delaware  Canal, 
opposite  post  198,  and  a  mile  east  of  the  Maryland-Delaware  line. 

Georgia — Ripley  formation  (Exogyra  costata  zone)  :  Usry's  mill, 
7  miles  north  of  Ellaville  (6482)  ;  Biven's  plantation  on  Dry  Creek, 
3  miles  west  of  Pineville,  Marion  County  (3052)  ;  cuts  of  Seaboard 
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Air  Line  Eailway  north  of  Kenfroes  (6413,  6414,  6416)  ;  Johnsons 
Hill,  4  miles  north  of  Lumpkin  (5375,  6418)  ;  public  road,  6  miles  south 
of  Coffinton  (5383). 

Chattahoochee  River,  Georgia-Alabama — Upper  part  of  Ripley  for- 
mation (Exogyra  costata  zone)  :  Opposite  the  mouth  of  Burstahatchee 
Creek  (850,  6398);  Eufaula  (854,  6400). 

Alabama — Lower  part  of  Selma  chalk  (upper  part  of  Exogyra  pon- 
derosa  zone):  Hatches  Bluff,  Warrior  River  (6432).  Upper  part  of 
Selma  chalk  (Exogyra  costata  zone)  :  Public  road,  6  miles  north  of 
Livingston  (6805)  ;  Epes  road,  4%  miles  northeast  of  Livingston  (6804)  ; 
Tombigbee  River  at  Simmons  Landing  (6436),  and  at  Bartons  Bluff 
(6437,  6930)  ;  bald  spots  near  public  road,  9%  miles  north  of  Linden 
(6795). 

Mississippi — Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Public  road,  1%  miles  east  of  Tupelo  (6453,  6900)  ;  cut  of 
Southern  Railway,  3  miles  southeast  of  Corinth  (3187,  6460).  Lower 
part  of  Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  Public 
road,  one  mile  west  of  Cotton  Gin  Port  (6886)  ;  gullies  near  Black  Oak 
Grove  church,  7  miles  northeast  of  Okolona  (6892)  ;  cut  of  Mobile  and 
Ohio  Railroad,  3  miles  southeast  of  Corinth  (6913)  ;  marl  pit  one  mile 
west  of  Booneville  (82)  ;  cut  of  Mobile  and  Ohio  Railroad  at  Booneville 
(83,  6455)  ;  gullies  near  public  road,  1^2  miles  southwest  of  Booneville 
(6457)  ;  cut  of  Mobile  and  Ohio  Railroad  at  Guntown  (6903).  Upper 
part  of  Selma  chalk  (Exogyra  costata  zone)  :  Wahalak-Binnsville 
road,  west-facing  slope  of  Wahalak  Creek  valley,  6  miles  north  of  Scooba 
(6480)  ;  Shuqualak  road,  north-facing  slope  of  Running  Water  Creek 
valley,  5  miles  south  of  Macon  (6479)  ;  cut  of  Mobile  and  Ohio  Railroad, 
3  miles  south  of  Macon  (6841)  ;  bluff  on  Oaknoxubee  River  near  Macon 
(6475)  ;  public  road,  2  miles  west  by  south  of  Macon  (6476)  ;  Brane's 
plantation,  2%  miles  south  of  Macon  (6478)  ;  public  road,  3  miles 
northwest  of  Macon  (6840) ;  campus  of  Agricultural  and  Mechanical  Col- 
lege, Starkville  (6844)  ;  gullies  near  Osborn  road,  3  miles  northeast 
of  Starkville  (6846)  ;  Lee  Pearson's  place,  3  miles  northwest  of  Stark- 
ville (6847)  ;  public  road,  one  mile  east  of  Cedar  Bluff  (6862)  ;  bald 
spots  near  Pontotoc  road,  2%  miles  northwest  of  Okolona  (6867)  ; 
gullies  north  of  Pontotoc  road,  6  miles  west  of  Tupelo  (6863)  ;  gullies 
south  of  the  public  road,  3  miles  east  of  Troy,  Lee  County  (6472)  ; 
West  Point-Houston  road,  %  mile  south  of  Caradine  store  (6859)  ;  same 
road,  2  miles  southeast  of  Caradine  store  (6860)  ;  gullies  north  of  New 
Albany  road,  %  mile  west  of  Bethany,  Lee  County  (6465)  ;  "bald  knob" 
on  Jos.  Reynolds'  place,  3  miles  west  of  Corinth  (6459)  ;  cut  of  Southern 
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Railway,  2%  miles  west  of  Corinth  (6879).  Ripley  formation  {Exogyra 
costata  zone)  :  Osborn  road,  5  miles  northeast  of  Starkville  (6848)  ; 
public  road,  one-fourth  mile  east  of  Troy,  Pontotoc  County  (6471). 

Tennessee — Impure  phase  of  Selma  chalk  (upper  part  of  Exogyra 
ponder osa  zone)  :  Public  road,  one-fourth  mile  west  of  Adamsville 
(6928).  Ripley  formation  {Exogyra  costata  zone)  :  Public  road, 
7  miles  east  of  Lexington  (6926). 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone)  :  White  Cliffs  road,  one-half  mile  south  of  Brownstown,  Sevier 
County  (7486).  Marlbrook  marl  (lower  part  of  Exogyra  costata 
zone)  :  Old  Marlbrook  plantation,  6  or  7  miles  northeast  of  "Washing- 
ton (7476). 

Texas — Taylor  marl  (upper  part  of  Exogyra  ponderosa  zone)  :  Bank 
of  a  small  branch,  21/4  miles  south  of  San  Marcos  (7617).  Upson 
clay  (upper  part  of  Exogyra  ponderosa  zone)  :  Gullies  in  west-facing 
slope  of  Imperialist  Creek,  3%  miles  northwest  of  Paloma  siding,  Mav- 
erick County  (8256). 

Range. — The  species  occurs  in  the  Merchantville  clay  (lower  part 
of  Exogyra  ponderosa  zone?)  in  New  Jersey,  and  is  common  in  the 
upper  part  of  the  zone  of  Exogyra  ponderosa  and  in  the  zone  of  Exogyra 
costata  in  the  Gulf  region. 

Superfamily  MYTILACEA 

Family  MYTILIDAE 
Genus  MODIOLUS  Lamarck 

Modiolus  hatciterensis  n.  sp. 

Plate  61,  figures  5,  6. 

Description. — The  description  is  based  on  one  imperfect  internal 
cast  of  a  left  valve  from  Hatchers  Reaches,  Black  River,  N".  C,  with 
counterparts  showing  the  mold  of  the  sculpture. 

Shell  large,  oblique,  elongated,  moderately  narrow,  moderately  ventri- 
cose;  umbonal  portion  of  shell  not  preserved.  Anterior  margin  prob- 
ably slightly  concave ;  ventral  margin  rather  sharply  rounded ;  posterior 
margin  broadly  and  regularly  rounded  below,  becoming  straighter  above. 
Anterior  slope  steep;  posterior  slope  less  steep  and  somewhat  inflated; 
the  crest  of  the  most  strongly  inflated  portion  of  the  shell  is  slightly 
curved  with  the  concave  side  forward.  Dimensions :  Length  60  mm., 
height  100  mm.,  convexity  18  mm. 

The  posterior  slope  is  marked  by  strong,  narrow,  radiating  costae, 
the  crests  of  which  are  rounded  and  faintly  to  distinctly  nodular;  an- 
teriorly on  this  slope  the  interspaces  are  wider  than  the  costae  and  in 
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cross-section  are  broadly  U-shaped;  posteriorly  the  interspaces  become 
narrower.  On  the  upper  part  of  the  anterior  slope  the  costae  are 
closely  spaced  and  fairly  distinct,  but  down  the  slope  appear  to  become 
quickly  faint  to  obscure.  The  surface  is  further  marked  by  fine  con- 
centric growth  lines. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31710. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Hatchers  Reaches, 
Black  River,  K  C.   (5365). 

Genus  INOPERNA  Conrad 

1875.     Inoperna  Conrad/  Geol.  Survey  North  Carolina  Rept.,  vol.  1 

(by  W.  C.  Kerr),  App.  A.,  p.  5. 
Type  species  Inoperna  carolinensis  Conrad. 
Conrad  described  the  genus  as  follows : 

"Shell  profoundly  elongated,  of  a  mytiloid  form;  hinge  entire  ?  con- 
centrically plaited  on  one  side  and  longitudinally  striated  on  the  other  or 
basal  half  of  the  valves;  hinge  and  ventral  margins  subparallel;  posterior 
end  rounded. 

"This  is  an  extremely  thin  shell,  very  pearly,  and  having  undulated  ribs 
or  plaits  very  like)  those  of  many  species  of  Inoceramus.  I  have  had  only 
a  partial  view  of  the  hinge,  and  therefore  cannot  state  its  character  with 
certainty.  The  substance  of  the  shell  is  fibrous  like  that  of  Inoceramus, 
to  which  it  is  nearly  allied. 

"To  this  genus  I  refer  Modiola  plicata  Sowerby,  M.  flagellifera  Forbes, 
and  Inoceramus  siliqua  Matheron." 

This  form  seems  to  differ  from  Modiolus  chiefly  in  its  greater  elonga- 
tion, and  future  study  with  better  material  may  show  the  desirability 
of  ranking  it  as  a  subgenus  or  section.  Henry  Woods1  has  retained 
the  similar  form,  Modiolus  flagelliferus  Forbes,  from  Pondicherry,  Valu- 
dayur  ( ?  Arrialoor)  group  of  India,  and  from  the  Upper  Greensand 
of  Devizes  and  Black  Ven,  England,  in  the  genus  Modiolus. 

Inoperna  carolinensis  Conrad 

Plate  62,  figure  14. 

1875.     Inoperna  Carolinensis  Conrad,  Geol.  Survey  North  Carolina 
Rept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  5,  PL  1,  fig.  22. 
Description. — Conrad  described  the  species  as  follows : 


^aleontographical  Society,   London,   Monograph,   Cretaceous  Lamellibrancha,  vol.   1,  p. 
PI.    17,    tigs.    1,    2,    1900. 
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"Shells  slightly  arcuate  towards  the  posterior  end,  much  compressed, 
gradually  expanding  to  the   posterior   extremity,   which  is   rounded. 

"The  shorter  outline  and  larger  ribs  distinguish  this  species  from  the 
allied  forms.  The  compression  of  the  valves  may  be  owing  to  pressure, 
one  valve  being  perfectly  flat." 

In  the  Conrad  collection  is  one  right  valve  labeled  in  his  handwriting 
Inoperna  prolexa  Conrad,  which  agrees  closely  with  the  original  figure 
illustrating  Inoperna  carolinensis.  The  specimen  is  probably  the  type 
of  the  latter,  the  name  appearing  on  the  label  having  been  a  proposed 
name  which  was  subsequently  changed  to  the  one  under  which  the  species 
was  described.  The  shell  is  very  thin  and  is  badly  crushed,  but  with 
the  exception  of  the  extreme  dorsal  end  the  outline  is  nearly  completely 
preserved.  The  matrix  is  a  dark  sandy  clay  containing  numerous 
fragments  of  Lima,  and  probably  came  from  the  stratum  to  which 
Conrad  referred  in  his  description  of  Radula  oxpleura. 

Shell  thin,  greatly  elongated,  curved  forward  below  the  midheight, 
slightly  convex.  Beak  and  hinge  not  preserved  and  internal  characters 
not  uncovered.  The  greatest  dimension  of  the  specimen  is  about  80 
mm.  and  its  greatest  width  at  right  angles  to  the  elongation  is  about 
21  mm. 

Anterior  margin  a  little  convex  near  the  upper  extremity,  below 
which  it  becomes  nearly  straight  to  a  point  a  little  below  the  midheight, 
where  it  curves  pronouncedly  forward ;  ventral  margin  short  and  sharply 
rounded;  posterior  margin  broadly  convex  from  the  lower  extremity 
to  a  point  a  little  below  the  midheight,  above  which  the  margin  is  near- 
ly straight. 

Surface  strongly  plicated  concentrically  with  major  and  minor  folds 
on  the  posterior  slope  and  on  the  entire  surface  below  the  midheight; 
anterior  slope  above  the  midheight  smooth  except  for  fine-growth  lines 
and  very  gentle  plications. 

Type. — A  specimen  in  the  Conrad  collection  (U.S.N.M.  cat.  No. 
31927),  illustrated  on  Plate  62,  figure  14,  is  probably  the  type. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :    Snow  Hill,  N".  C. 

Genus  CRENELLA  Brown 

Crenella  mitchelli  n.  sp. 

Plate  62,  figure  3. 

Description. — The  species  is  founded  on  one  right  valve,  the  type, 
from  Iron  Mine  Landing,  Black  Biver,  "N.  C,  and  on  two  left  valves 
from  Whiteley  Creek  Landing,  Neuse  Biver,  JST.  C. 


xGeol.   Survey  North   Carolina  Rept.,   vol.  1    (by  W.  C.  Kerr),  App.  A,  p.   2,   1875. 
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Shell  small,  elongated,  subovate  in  outline,  with  the  greatest  dimension 
in  the  direction  of  the  height,  strongly  ventricose.  Beaks  strongly 
prominent,  incurved,  approximate,  prosogyrate,  situated  subcentrally. 
Approximate  dimensions  of  the  type:  Length  2  mm.,  height  4  mm., 
convexity  1.5  mm.  The  inner  margin  is  poorly  preserved,  but  is  seen 
to  be  finely  crenulated.  Surface  marked  by  fine,  distinct,  crowded, 
radiating  ribs,  which  are  much  stronger  than  the  faint  concentric  growth 
lines  and  undulations. 

Remarks. — The  species  is  easily  distinguished  from  Crenella  serica 
Conrad  by  its  greater  elongation  in  the  direction  of  the  height,  by  the 
very  faint  development  of  concentric  markings,  and  by  the  relatively 
stronger  development  of  the  radiating  ribs. 

Type — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31712. 
From  Iron  Mine  Landing,  Black  River,  N.  C.  Named  in  honor  of 
Prof.  Elisha  Mitchell,  former  State  Geologist  of  North  Carolina. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponder osa  zone)  :  Iron  Mine  Landing, 
Black  River,  N.  C.  (5366)  ;  Whiteley  Creek  Landing,  Neuse  River, 
N.  C.  (5354). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Crenella  serica  Conrad 

Plate  62,  figures  1,  2. 

1860.  Crenella  (Stalagmium)  serica  Conrad,  Acad.  Nat.  Sci.  Phila. 
Jour.,  2d  ser.,  vol.  4,  p.  281,  PL  46,  fig.  23. 

1907.  Crenella  serica  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  510,  PI.  56,  figs.  7,  8. 

1916.  Crenella  serica  Gardner,  Md.  Geol.  Survey,  Upper  Cretaceous 
(2  vols.),  p.  624,  PI.  36,  figs.  16-18. 

Description. — The  type  of  this  species'  was  obtained  by  Tuomey  from 
the  Ripley  formation  at  Eufaula,  Ala.  Conrad's  description  is  as 
follows :  "Longitudinally  oblong-ovate,  very  ventricose,  finely  striated 
concentrically  and  with  microscopic,  closely  arranged,  radiating  lines; 
summit  very  prominent." 

The  specimens  from  South  Carolina  here  described  reveal  only  the 
external  characters,  the  hinge  and  inner  surface  being  covered  by  the 
matrix.  Well  preserved  specimens  from  Eufaula,  Ala.,  reveal  the 
hinge  and  interior. 
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Shell  small,  equivalve,  inequilateral,  strongly  ventricose,  ovate  in 
outline,  with  the  greatest  dimension  in  the  direction  of  the  height. 
Beaks  strongly  prominent,  incurved,  approximate,  prosogyrate,  situ- 
ated subcentrally.  Approximate  dimensions  of  the  average-sized 
specimen  illustrated  in  Plate  62,  figure  1 :  Length  3  mm.,  height 
4.5  mm.,  convexity  2.5  mm.  Inner  margin  of  shell  finely  crennlated; 
immediately  under  the  beaks  the  margin  swells  upward  slightly  and 
here  several  of  the  crenulations  are  slightly  enlarged  and  modified, 
and  function  as  teeth;  just  back  of  the  beaks  a  sulcus  crosses  the 
inner  margin  obliquely  and  along  the  upper  magin  of  this  sulcus  the 
crenulations  pass  under  and  are  submerged  by  the  sharp  overhanging 
shell  margin. 

Inner  surface  smooth.  The  outer  surface  is  delicately  reticulated 
with  numerous,  fine,  radiating  ribs,  crossed  by  evenly  spaced,  concentric 
ridges  which  are  typically  wider  and  more  prominent  than  the  ribs. 

Remarks. — The  South  Carolina  specimens  agree  closely  in  sculpture 
with  those  from  Eufaula,  Ala.,  but  they  appear  to  be  slightly  shorter, 
a  character  which  can  scarcely  be  considered  of  specific  value.  The 
species  is  proportionately  lower  than  Crenella  mitchelli  n.  sp.  and 
has  more  prominent  concentric  ribs. 

Type. — The  type,  which  is  probably  lost,  came  from  Eufaula,  Ala. 

Distribution  in  South  Carolina. — Peedee  formation  (Exogyra  costata 
zone)  :  Davis  Landing,  Peedee  River  (4159)  ;  Jeffreys  Creek  on  the 
Myers  place,  500  feet  east  of  the  Georgetown  road,  Plorence  County, 
S.  C.  (3191). 

General  distribution. — New  Jersey — Marshalltown  formation  (Exo- 
gyra  ponderosa  zone)  :  Near  Swedesboro.  Redbank  sand  (Exogyra 
costata  zone)  :     Near  Middletown. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Prince 
George's  County  at  Brightseat,  on  the  Brooks  estate  near  Seat  Pleasant, 
at  Friendly,  and  a  mile  west  of  Friendly. 

Chattahoochee  region,  Georgia-Alabama — Ripley  formation  (Exo- 
gyra costata  zone)  :  Eufaula,  Ala.  (854,  5416,  6400)  ;  Mercers  Mill 
Creek  near  Georgetown,  Ga.  (5417)  ;  2  miles  below  Eufaula  (857)  ; 
mouth  of  Pataula  Creek,  Ga.  (855). 

Alabama — Ripley  formation  (Exogyra  costata  zone)  :  Cut  of  Louis- 
ville and  Nashville  Railroad,  2  miles  north  of  Fort  Deposit  (6785). 
Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  :  Moscow  Land- 
ing, Tombigbee  River  (6438). 

Mississippi — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  : 
Aiken  farm,  2%  miles  north  of  Starkville   (6845)  ;  Edmonds  Bridge, 
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Oaknoxubee  River,  7%  miles  west  of  Crawford  (6842)  ;  Giles  road,  3 
miles  east  of  Scooba  (6835).  Ripley  formation  (Exogyra  costata 
zone)  :  Lee's  old  mill  site,  2  miles  northeast  of  Keownville  (6873)  ; 
3  miles  south  of  Molino,  Union  County  (712)  ;  Bullock's  old  mill  site, 
2  miles  south  of  Dumas  (708)  ;  W.  O'Kelly's  farm,  2y2  miles  south 
of  Dumas  (709)  ;  cut  of  Southern  Railway,  three-quarters  of  a  mile 
west  of  Wenasoga  (6877). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  2  miles  north- 
west of  Webberville  (U.S.N.M.  cat.  No.  21193). 

Range. — Ranges  from  the  upper  part  of  the  Exogyra  ponder osa  zone 
through  the  Exogyra  costata  zone. 

Genus  LITHOPHAGA  Bolten 

Litliopliaga  carolinensis   (Conrad) 

Plate  62,  figures  4-9. 

1875.  Arcoperna  Carolinensis  Conrad,  Geol.  Survey  North  Caro- 
lina Kept,,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  5,  PL  1, 
fig.  6. 

Description. — This  delicate  shell  is  found  as  a  borer  chiefly  in  the 
thick  shell  of  Cyprimeria  gahbi  Stephenson  at  Snow  Hill,  N.  C.  The 
specimens  are  perfectly  preserved,  but  are  very  fragile  and  must  be  re- 
moved from  the  borings  with  great  care.  Less  perfectly  preserved 
specimens  (internal  casts)  have  been  found  in  shells  of  Ostreidae  at 
two  other  localities  in  North  Carolina,  and  the  shells  occur  in  borings 
in  the  shells  of  a  large  oyster  on  Chattahoochee  River,  opposite  Wool- 
ridge  Landing.  The  type  of  the  species  is  probably  lost  and  the  iden- 
tification is  made  from  Conrad's  description  and  the  accompanying  very 
poor  illustration  which  is  reproduced  on  Plate  62,  figure  4.  He  de- 
scribed the  species  as  follows :  "Shell  suboval,  inflated,  beak  prominent, 
terminal,  hinge  and  ventral  margins  parallel;  posterior  end  rounded." 

Shell  small,  thin,  imperfectly  transparent,  very  fragile;  subcylin- 
drical  in  form,  subelliptical  in  outline.  Beaks  nearly  terminal,  in- 
curved, prosogyrate,  not  projecting.  Approximate  dimensions  of  the 
shell  shown  in  Plate  62.  figures  5,  6 :  Length  8  mm.,  height  4  mm., 
thickness  4  mm. 

Hins:e  very  narrow,  edentulus;  inner  surface  smooth  with  the  excep- 
tion of  fine  concentric  growth  lines  and  delicate  concentric  plications. 

Dorsal  margin  very  broadly  arched;  anterior  margin  regularly 
rounded;  ventral  margin  slightly  concave  centrally;  posterior  margin 
rather  sharply  rounded,  with  the  terminus  a  little  below  the  midheight. 
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Outer  surface  marked  only  by  fine  growth  lines  and  by  delicate 
plications. 

Type. — The  type,  which  is  probably  lost,  was  found  at  Snow  Hill, 
K  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek*  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Snow  Hill,  Greene  County  (785,  5348)  ;  the  Gohram  place,  6  miles 
northwest  of  Greenville   (8305). 

Occurrence  in  Georgia. — Lower  part  of  Eipley  formation  (upper 
part  of  Exogyra  ponderosa  zone)  :  Chattahoochee  River,  opposite  Wool- 
ridge  Landing  (5902). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Lithophaga  (unidentified) 

Two  poorly  preserved  internal  casts  of  Lithophaga  were  found  in 
a  boring  in  the  shell  of  an  oyster  in  the  Peedee  formation  at  Magnolia 
Quarry  near  Magnolia  Landing,  Cape  Fear  River,  N",  C.   (8281). 

Family  DREISSENSIIDAE 
Genus  DREISSENSIA  Van  Beneden 

Dreissensia  nasuta  (Conrad) 

Plate   62,   figures   10-12. 

1875.  Mytilus  nasutus  Conrad,  Geol.  Survey  North  Carolina  Rept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  5,  PL  1,  fig.  9. 

Description. — The  type  specimen  of  this  species,  a  right  valve,  has 
probably  been  lost.  However,  in  the  Conrad  collection  of  Snow  Hill 
fossils  are  two  left  valves,  one  of  which  is  imperfect  on  the  lower  margin 
and  the  other  imperfect  on  the  umibonal  portion;  these  are  labeled  in 
Conrad's  handwriting  and  are  probably  paratypes.  Conrad's  description 
of  the  species  is  as  follows : -  "Shell  broadly  triangular,  suddenly  de- 
pressed anteriorly,  incurved,  rostrated;  beaks  acute  and  very  oblique. 
Very  rare.     One  specimen  has  concentric  plicae  near  the  beaks." 

Shell  small,  thin,  subtri angular,  equivalve,  inequilateral,  moderately 
convex  anteriorly,  becoming  compressed  ventrally  and  posteriorly.  Beaks 
acute,  terminal,  pointed  forward;  prodissiconch  present  and  well  pre- 
served on  one  of  the  specimens.  Anterior  slope  very  steep,  almost  at 
right  angles  to  the  plane  joining  the  valves ;  posterior  slope  gentle.  Di- 
mensions of  the  most  perfect  left  valve  (PL  62,  figure  11)  :  Height 
12.5  mm.  (=  vertical  distance  between  dorsal  margin  and  horizontal 
line  touching  base),  length  10  mm.,  convexity  3  mm. 
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Hinge  narrow,  eclcntulus ;  a  narrow  ligamental  groove  partially  sub- 
merged extends  from  the  beak  backward  about  half  the  length  of  the 
dorsal  margin.  Apical  septum  moderately  well  developed.  Inner  sur- 
face smooth  and  pearly. 

Anterior  margin  moderately  concave ;  ventral  margin  sharply  rounded ; 
posterior  margin  broadly  and  regularly  rounded  and  curving  rather 
sharply  into  the  dorsal  margin,  which  is  slightly  arched. 

Outer  surface  smooth,  with  the  exception  of  fine  concentric-growth 
lines,  and  toward  the  beak  a  few  small  concentric  plications. 

Remarks. — The  species  is  rare  in  the  Snow  Hill  member  of  the 
Black  Creek  formation,  having  been  found  only  at  two  localities  in 
North  Carolina.  The  known  specimens  include  the  right  valve  figured 
by  Conrad,  now  probably  lost,  two  left  valves  illustrated  on  Plate  62, 
figures  11,  12,  also  collected  by  Conrad,  and  one  imperfect  left  valve 
from  Neuse  River.  The  species  is  closely  related  to  Dreissensia  tippana 
Conrad  from  the  Ripley  formation,  Owl  Creek,  Miss.,  but  is  smaller,  the 
umbonal  portion  is  less  acute,  the  posterior  margin  rounds  more  sharply 
into  the  dorsal  margin,  and  tl^e  outer  surface  is  smoother. 

Type. — The  type,  which  was  obtained  at  Snow  Hill,  IT.  C,  is  probably 
lost.  Two  specimens  in  the  Conrad  collection  from  Snow  Hill  are 
probably  paratypes. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene  County, 
K  C.  (the  Conrad  collection,  U.S1.M.  cat.  Kos.  31925,  31926); 
Whiteley  Creek  Landing,  ITeuse  River  (5354). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Dreissensia  (?)   condecorata  (Conrad) 

Plate  62,  figure  13". 

1875.     Mytilus  condecoratus  Conrad,  Geol.   Survey  North  Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  5,  PL  2,  fig.  10. 

Description. — Conrad  records  one  specimen  only  of  this  species.  In 
the  Conrad  collection  is  a  card  labeled  Mytilus  condecoratus  Conrad,  in 
his  handwriting,  but  the  specimen,  at  one  time  glued  to  the  card,  is  miss- 
ing. A  reproduction  of  the  figure  accompanying  his  description  is 
given  on  Plate  62,  figure  13.  Conrad  described  the  species  as  follows: 
"Shell  small,  ventricose,  slightly  incurved;  disk  undulatoplicate  concen- 
trically; substance  pearly;  beaks  oblique,  prominent,  acute.  I  found 
only  one  valve  of  this  beautiful  shell." 
17 
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Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponclerosa  zone)  :  Snow  Hill,  Greene  County, 
K.  C. 

Order  ANOMALODESMACEA 

Superfamily  ANATINACEA 

Family  PHOLADOMYIDAE 

Genus  PHOLADOMYA  Sowerby 

Pholadomya  varicosta  n.  sp. 

■       Plate  62,  figures  17-19. 

Description. — The  description  is  based  on  an  internal  cast  from 
Walkers  Bluff,  Cape  Fear  River,  W.  C,  collected  by  E.  W.  Berry; 
the  calcareous  shell  substance  is  partly  adhering  and  the  sculpture  is 
fairly  well  preserved. 

Shell  equivalve,  inequilateral,  elongated  subelliptical  in  outline, 
moderately  ventricose  below  the  beaks,  becoming  somewhat  compressed 
posteriorly.  A  slight  depression  extends  from  the  beak  directly  down- 
ward to  the  base.  The  two  valves  are  slightly  gapping  anteriorly  and 
posteriorly.  Beaks  incurved,  approximate,  situated  three-tenths  the 
length  of  the  shell  from  the  anterior  extremity.  Dimensions :  Length 
57  mm.,  height  31  mm.,  thickness  27  mm.  Hinge  line  long,  straight. 
Anterior  margin  subtruncated  above  the  sharply  rounded  extremity, 
which  is  situated  below  the  midheight;  ventral  margin  slightly  concave 
anteriorly,  broadly  and  somewhat  irregularly  convex  posteriorly;  pos- 
terior margin  sharply  rounded  at  the  extremity,  which  is  a  little  above 
the  midheight,  and  subtruncated  both  above  and  below  the  extremity. 

Surface  marked  by  16  to  17  distinct,  acute,  radiating  costae  with  rela- 
tively wide  interspaces;  the  costae  are  irregularly  spaced  on  each  valve, 
and  are  not  similarly  spaced  on  the  two  valves,  as  can  be  seen  by  compar- 
ing the  illustrations  on  Plate  62,  figures  17  and  18. 

Remarks.. — The  species  differs  from  Pholadomya  littlei  Gabb  in  its 
smaller  size,  in  the  greater  number  and  closer  spacing  of  the  radiating 
costae,  and  in  the  presence  of  costae  farther  forward  on  the  antero- 
dorsal  slope.  The  species  differs  from  Pholadomya  ironensis  in  the  more 
anterior  position  of  the  beaks  and  in  the  greater  number  and  closer 
spacing  of  the  costae. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31717. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponclerosa  zone)  :  Walkers  Bluff,  Cape  Pear 
River,  JST.  C.  (5368). 
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Pholadoniya  ironensis  n.  sp. 

Plate  62,  figures  15,  16. 

Description. — The  description  is  based  on  one  internal  cast  of  a  right 
valve  with  the  calcareous  material  of  the  shell  partly  adhering,  from 
Iron  Mine  Landing,   Black  River,  IN".   C. 

Shell  relatively  small,  subelliptical  in  outline,  inequilateral,  moder- 
ately ventricose.  Beaks  large,  broad,  prominent,  incurved,  approxi- 
mate, situated  about  two-fifths  the  length  of  the  shell  from  the  anterior 
extremity.  Hinge  not  preserved.  Dimensions :  Estimated  length  50 
mm.,  estimated  height  27  mm.,  convexity  about  11.5  mm.  Hinge  mar- 
gin long,  straight.  Anterior  margin  meeting  the  hinge  line  nearly  at  a 
right  angle,  giving  a  squarish  effect  to  the  upper,  anterior  portion  of 
the  shell ;  anterior,  ventral,  and  posterior  margins  imperfect. 

Surface  marked  by  rather  strong  concentric  growth  lines,  by  slight 
undulations,  and  iby  13  or  14  distinct,  acute,  radiating  costae  which 
are  separated  by  wide  shallow  depressions ;  the  antero-dorsal  surface  is 
unribbed  with  the  exception  of  one  rather  faint  rib  which  meets  the 
anterior  margin  at  about  the  midheight  of  the  shell.  The  ribs  are  most 
closely  spaced  centrally  and  widen  out  a  little  both  anteriorly  and  pos- 
teriorly; they  appear  to  be  faint  on  the  postero-dorsal  portion  of  the 
shell. 

Rem&rks. — The  species  is  closely  allied  to  Pholadomya  littlei  Gabb, 
but  in  addition  to  its  smaller  size  the  beaks  are  situated  a  little  farther 
from  the  anterior  extremity,  the  posterior  portion  of  the  shell  is  more 
strongly  inflated,  and  the  antero-dorsal  portion  is  squarish  in  outline. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31716. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Iron  Mine  Landing,  Black 
River,  X.  C.  (5366). 

Pholadomya  littlei  Gabb 

Plate  63,  figures  1,  2,  3?,  4?;  Plate  64; 
Plate  65,  figure  10. 


1876.     Pholadomya  Littlei  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  28, 

p.  305. 
1905.     Pholadomya  littlei  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 

57,  p.  13. 
Description. — This  species  is  represented  in  North  Carolina  by  the 
cast  of  one  adult,  and  questionably  by  a  young  individual,  both  from 
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Rocky  Point,  Pender  County.  Gabb's  original  description  was  not 
accompanied  by  a  figure  and  the  cotypes  are  here  illustrated  for  the 
first  time. 

Shell  thin,  large,  equivalve,  inequilateral,  subelliptical  in  outline, 
ventricose.  Beaks  broad,  moderately  prominent,  incurved,  approximate, 
situated  one-third  or  one-fourth  the  length  of  the  shell  from  the  anterior 
extremity.  Valves  gapping  a  little  both  anteriorly  and  posteriorly.  Di- 
mensions of  the  largest  cotype,  a  cast:  Length  152+  mm.,  height  about 
100  mm.,  thickness  about  80  mm. 

Hinge  margin  long,  straight;  hinge  not  uncovered.  The  anterior  ad- 
ductor scar  is  marginal,  broadly  subovate  and  situated  high  in  the  shell ; 
the  pallial  line,  which  is  marked  by  a  band  of  transverse  corrugations 
6  to  8  mm.  wide,  ascends  steeply  anteriorly;  pallial  sinus  nearly  hori- 
zontal, profound,  extending  nearly  to  the  middle  of  the  shell.  On  one 
of  the  cotypes  (PL  64,  fig.  2)  the  ligament,  the  form  and  the  substance 
of  which  are  in  part  preserved,  is  parivincular,  opisthodetic,  short, 
and  stands  prominently  above  the  margins  of  the  valves;  its  surface  is 
marked  by  fine  transverse  lines,  and  under  the  lens  its  substance  is 
seen  to  be  fibrous.     The  ligament al  groove  is  a  narrow  slit. 

Anterior  margin  sharply  rounded  above,  rounding  broadly  into  the 
gently  rounded  ventral  margin;  posterior  margin  sharply  rounded,  the 
extremity  being  at  about  the  midheight. 

Surface  marked  by  rather  coarse,  concentric  growth  lines  and  un- 
dulations, and  by  12  or  13  strong,  narrow,  acute,  radiating  costae;  the 
antero-dorsal  slope  isribless,  as  is  also  a  narrow  area  on  the  postero- 
dorsal  surface.  The  ribs  are  somewhat  irregularly  spaced,  there  being 
apparently  no  uniformity  in  regard  to  the  portion  of  the  surface  on 
which  the  wider  or  narrower  interspaces  occur.  As  shown  on  the  casts, 
the  ribs  are  reflected  on  the  inner  surface  by  radiating  depressions 
which  extend  to  the  ventral  margin. 

'Remarks. — The  species  is  the  largest  representative  of  the  genus  in 
the  Upper  Cretaceous  of  the  Atlantic  and  Gulf  Coastal  Plain.  Gabb's 
heretofore  unfigured  types  from  Pataula  Creek,  which  are  in  the  col- 
lection of  the  Academy  of  Natural  Sciences  of  Philadelphia,  consist 
of  two  imperfect  internal  casts,  on  the  smaller  one  of  which  portions  of 
the  shell  still  adhere.     (PI.  64,  figs.  1,  2). 

Cotypes. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.   Two  specimens  from  Pataula  Creek,  Clay  County,  Ga. 

Occurrence  in  North  Carolina. — Upper  part  of  Peedee  formation 
(Exogyra  costata  zone)  :  French  Brothers'  quarry,  Rocky  Point,  Pen- 
der County  (778   ?,  8280). 
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General  distribution. — Georgia — Ripley  formation  (Exogyra  costata 
zone)  :  Cut  of  Seaboard  Air  Line  Railway  north  of  Ren f roes  (6414)  ; 
Johnsons  Hill,  4  miles  north  of  Lumpkin  (6418);  "Narrows"  of  Pa- 
taula  Creek  (5376b,  6412,  the  types  at  Acad.  Nat.  Sci.  Phila.). 

Chattahoochee  River,  Georgia- Alabama — Ripley  formation  (Exogyra 
costata  zone) :  Alexanders  Landing,  8  miles  below  Eufaula  (856) ; 
mouth  of  Pataula  Creek  (855) ;  one  mile  below  the  mouth  of  Pataula 
Creek  (859). 

Range. — Exogyra  costata  zone. 

Unidentified  specimens  of  Pholadoniya 

Fragments  and  casts  of  Pholadomya  too  poorly  preserved  for  specific 
identification  have  been  found  in  the  Snow  Hill  member  at  Whiteley 
Creek  Landing,  Neuse  River  (4136,  5354),  and  at  an  exposure  on 
Black  River,  64  miles  above  Wilmington,  N.  C.   (5359). 

Family  PERIPLOMIDAE 
Genus  PERIPLOMA  Schumacher 

Periploma  whitleyensis  n.  sp. 

Plate  65,  figures  1,  2. 

Description. — This  species  is  founded  on  one  imperfect  left  valve 
from  Whiteley  Creek  Landing,  Neuse  River,  N.  C. 

Shell  thin,  subovate  in  outline,  inequilateral,  depressed  convex,  com- 
pressed posteriorly.  Beaks  broad,  slightly  prominent,  opisthogyrate, 
situated  back  of  the  midlength.  A  poorly  defined  swell  extends  from 
the  beak  to  the  postero-dorsal  angle;  above  this  the  postero-dorsal  slope 
is  slightly  concave.  Dimensions:  Length  (?),  height  30  mm.,  convexity 
7  mm. 

Hinge  of  left  valve  edentulus,  poorly  preserved.  A  prominent  spoon- 
shaped  chondrophore  pointing  forward  occupies  the  forward  end  of  a 
platform-like  clavicle  which  extends  from  below  the  beak  backward  to 
the  adductor  scar  and  under  which  is  a  deeply,  excavated  recess ;  the 
chondrophore  as  figured  has  been  broken  and  slightly  shortened,  but 
has  been  glued  back  in  approximately  its  original  position.  From  the 
posterior  end  of  the  clavicle  a  callosity  extends  obliquely  downward  and 
backward  in  front  of  the  adductor  scar.  Pallial  sinus  partly  obscured, 
but  apparently  moderately  developed.  Postero-dorsal  margin  gently 
arched;  posterior  margin  short  and  truncated  vertically;  ventral  mar- 
gin very  broadly  convex.  Surface  smooth  with  the  exception  of  rather 
fine  incremental  lines. 


250  Cretaceous  Formations  of  North  Carolina 

Remarks. — The  genus  has  not  been  previously  reported  from  strata 
older  than  the  Tertiary;  the  generic  characters  are  so  nearly  identical 
with  those  of  Recent  species  that  the  correctness  of  the  identification 
can  scarcely  be  questioned. 

Type.— Collection  of  the  U.  S.  National  Museum,  catrNo.  31720. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Whiteley  Creek  Landing, 
Neuse  River,  N  C.  (5354). 

Superfamily  POROMYACEA 

Family  POROMYIDAE 

Genus  LIOPISTHA  Meek 

1864.  Liopistha  Meek,  Check  List  Invert.  Foss.  North  America  Cret. 
and  Jur.  Smithsonian  Misc.  Coll.,  vol.  7,  No.  177,  p.  32. 
(Subgenus  of  Papyridea.) 

1875.  Liopistha  Conrad,  Geol.  Survey  North  Carolina  Kept.,  vol.  1 

(by  W.  C.  Kerr),  App.  A,  p.  28. 

1876.  Liopistha  Meek,  Inver.  Cret.  and  Tert.  Foss.  Upper  Missouri 

Country.     Rept.  of  the  U.  S.  Geol.  and  Geog.  Survey  Terr., 
vol.  9,  p.  227,  text  figures  20-22. 

Type. — Liopistha  elegantula  (Roemer)  (==Cardium  elegantulum 
Roemer),  Kreide-bildungen  von  Texas,  p.  48,  taf.  6,  figs.  5a-c,  1852. 

Liopistha  protexta  (Conrad) 

Plate  65,  figure  3. 

1853.  Cardium  protextum  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour., 
2d  ser.,  vol.  2,  p.  275,  PI.  24,  fig.  12. 

1860.  Frag  ilia  protexta  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour.,  2d  ser., 

vol.  4,  p.  275. 

1861.  Papyridea   elegantula   Gabb    (in   part),    Synop.    Moll.    Cret. 

Form.,  pp.  108,  162  (also  Am.  Philos.  Soc.  Proc,  vol.  8,  pp. 
164,  218,  1861). 
1864.     Papyridea  {Liopistha)  protexta  Meek,  Check  List  Invert.  Foss. 
North  America,  Cret.  and  Jur.  Smithsonian  Misc.  Coll.,  vol. 
7,  No.  177,  p.  12. 

1875.  Liopistha  protexta  Conrad,  Geol.  Survey  North  Carolina  Rept., 

vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  28. 

1876.  Liopistha  protexta  Meek,  Invert.  Cret.  and  Tert.  Foss.,  Upper 

Missouri  Country.    U.  S.  Geol.  and  Geog.  Survey  Terr.,  vol. 
9,  p.  227,  text  figures  20-24. 


Cretaceous  Fossils  251 

1885.  Liopistha  protexta  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  140,  PI.  20,  figs.  1-3.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  140,  PL  20,  figs.  1-3,  1886.) 

1885.  Liopistha  inf.  at  a  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  142,  PI.  20,  figs.  4,  5.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  142,  PI.  20,  figs.  4,  5,  1886.) 

1905.  Liopistha  protexta  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc.,  vol. 
57,  p.  13. 

1907.  Liopistha  protexta  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  526,  PL  58,  figs.  4-6. 

1916.  Liopistha  protexta  Gardner,  Md.  Geol.  Survey,  Upper  Creta- 
ceous (2  vols.),  p.  636,  PL  36,  fig.  15. 

Description. — The  following  description  is  based  on  an  imperfect 
cast  of  a  left  valve  from  Burches  Perry,  Peedee  River,  S.  C. : 

Shell  subovate  in  outline,  inequilateral,  moderately  ventricose.  Beaks 
incurved,  prominent,  approximate,  situated  a  little  in  advance  of  the  mid- 
length.  Dimensions :  Estimated  length  30  mm.,  height  22  mm.,  con- 
vexity 7  mm.  Hinge  not  preserved.  Anterior  margin  regularly  round- 
ed; ventral  margin  broadly  and  regularly  rounded,  posterior  margin 
not  preserved.  Surface  marked  by  about  30  prominent,  sub-acute  ribs; 
on  a  rather  narrow  area  along  the  inner  antero-dorsal  slope  the  ribs 
become  obsolete ;  the  ribs  appear  to  be  obsolete  or  absent  on  the  postero- 
dorsal  slope. 

Remarks. — Compared  with  the  type,  a  cast  in  the  collection  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  the  umbo  of  the  Burches 
Perry  specimen  seems  to  be  a  little  broader  and  the  ribs  a  little 
more  acute  and  slightly  more  crowded;  these  apparent  differences  may 
be  due  in  part  to  individual  variation  and  in  part  to  the  imperfect 
state  of   preservation. 

Numerous  specimens  of  Liopistha  obtained  from  the  bluff  on  Owl 
Creek,  3  miles  northeast  of  Ripley,  Miss.,  have  been  referred  to  this 
species;  the  shell,  which  is  very  thin,  is  more  or  less  perfectly  preserved 
and  the  surface  characters  are  clearly  exhibited.  They  show  consider- 
able individual  variation  as  regards  the  number  and  spacing  of  the 
ribs,  the  number  of  prominent  ribs  varying  from  20  to  30;  in  general, 
however,  the  Owl  Creek  specimens  have  fewer  and  slightly  more  widely 
spaced  ribs  than  has  the  North  Carolina  specimen.  The  ribs  towards 
the  dorsal  slopes  of  the  Mississippi  specimens  are  set  with  tiny,  more  or 
less  distinct,  rather  closely  spaced  tubercles,  and  rows  of  tubercles  ap- 
pear on  the  unribbed  or  faintly  ribbed  areas;  small  concentric  undula- 
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tions  or  plications  are  present  on  the  umbonal  portion  of  some  of  the 
shells,  and  fine  concentric  growth  lines  are  well  developed  on  all  of  them. 

A  detailed  description  of  the  hinge  characters  of  the  genus  was  given 
by  Meek  in  1876  in  the  paper  cited  in  the  synonymy. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.   From  "Burlington  County/'  DST.  J. 

Occurrence  in  South  Carolina. — Peedee  formation  (Exogyra  costata 
zone)  :  Burches  Ferry,  Peedee  Biver  (3550). 

General  distribution. — New  Jersey — Wenonah  sand  (Exogyra  pon- 
derosa  zone)  :  Near  Marlboro.  Navesink  marl  (Exogyra  costata  zone)  : 
Atlantic  Highlands;  near  Crawfords  Corner;  near  Walnford;  Cross- 
wicks  Creek ;  Mullica  Hill.  Bedbank  sand  (Exogyra  costata  zone)  : 
Near  Middle-town;  Bedbank;  Shrewsbury  Biver;  Beers  Hills  cut; 
south  of  Keyport. 

Delaware — Bancocos  formation:  Noxontown  Pond. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  Bohemia 
Mills,  Cecil  County;  Millersville,  Ann  Arundel  County;  at  Brightseat, 
on  the  Brooks  estate  near  Seat  Pleasant,  in  a  railroad  cut  a  mile  west 
of  Seat  Pleasant,  and  2  miles  south  of  Oxon  Hill,  Prince  George's 
County. 

Chattahoochee  Biver,  Georgia-Alabama — Upper  part  of  Bipley  for- 
mation (Exogyra  costata  zone)  :  Cowikee  Creek,  300  yards  above  its 
junction  with  Chattahoochee  Biver  (6399)  ;  2  miles  below  Eufaula 
(857);  Alexanders  Landing,  8  miles  below  Eufaula  (856);  mouth  of 
Pataula   Creek    (855). 

Alabama — Upper  part  of  Bipley  formation  (Exogyra  costata  zone)  : 
Public  road,  one-quarter  to  one-half  mile  east  of  Orion,  Pike  County 
(6787)  ;  cut  of  Atlantic  Coast  Line  Bailroad,  one  mile  north  of  Naftel 
(6786).  Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  :  Alabama 
Biver  at  Prairie  Bluff  (270,  6793),  at  Old  Canton  Landing  (6439),  and 
at  Larry  Dawson  Bluff  (310)  ;  Epes  road,  one  to  one  and  one-half 
miles  northeast  of  Livingston  (5399) ;  Moscow  Landing,  Tombigbee 
Biver  (6438). 

Mississippi — Upper  part  of  Selma  Chalk  (Exogyra  costata  zone)  : 
"Wahalak-Binnsville  road,  west-facing  slope  of  Wahalak  Creek  valley, 
6  miles  north  of  Scooba  (6480b)  ;  Shuqualak  road,  north-facing  slope 
of  Bunning  Water  Creek  valley,  5  miles  south  of  Macon  (5839)  ;  cam- 
pus of  Agricultural  and  Mechanical  College,  Starkville  (3186,  6844). 
Bipley  formation  (Exogyra  costata  zone)  :  Public  road,  one-half  to 
three-quarters  of  a  mile  south  of  Pontotoc  (6470)  ;  washes  in  field  north- 
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east  of  the  Mobile  and  Ohio  Railroad  (Houston  branch),  one  and 
one-quarter  miles  northeast  of  Houston  (6849)  ;  public  road,  3  mile3 
south  of  New  Albany  (6468c)  ;  public  road,  2  miles  south  of  New 
Albany  (6868)  ;  Lee's  old  mill  site,  2  miles  northeast  of  Keownville 
(6873)  ;  bluff  of  Owl  Creek,  3  miles  northeast  of  Ripley  (707,  6464)  ; 
Bullock's  old  mill  site,  2  miles  south  of  Dumas  (708)  ;  near  Dumas 
(710)  ;  White  Oak  Creek,  five  and  one-half  miles  northeast  of  Ripley 
(6875)  ;  Crum's  old  mill  site  on  East  Hatchie  Creek,  sixteen  and  one- 
half  miles  northeast  of  Ripley  (6462). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  The  "High 
Bluff,"  Ouachita  River,  2  miles  north  of  Arkadelphia  (U.S.M.  cat. 
No.  22678) ;  old  military  road,  2  miles  northeast  of  Washington 
(7470)  ;  Pates  Creek,  3  miles  northeast  of  Washington  (U.S.N.M.  cat. 
No.  22569). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Field  on  Simp- 
son's place,  2  miles  southwest  of  Kaufman  (7547) ;  near  Kaufman 
U.S.N.M.  cat.  No.  20991) ;  concretions  in  field  south  of  Chatfield, 
Navarro  County  (7569);  near  Chatfield  (U.S.N.M.  cat.  No.  21065); 
near  Corsicana  (U.S.N.M.  cat.  No.  20932). 

Range. — Ranges  questionably  from  the  extreme  upper  part  of  the 
Exogyra  ponder osa  zone  (in  New  Jersey)  through  the  Exogyra  costata 
zone. 

Subgenus  CYMELLA  Meek 

1864.  Cymella  Meek,  Check  List  Invert.  Foss.  North  America,  Cret. 
and  Jur.  Smithsonian  Misc.  Colls.,  vol.  7,  No.  177,  p.  34. 
Type  Cymella  undata  (Meek  and  Hayden)  (=Pholadomya 
undata  Meek  and  Hayden). 

1875.  Cymella  Conrad,  Geol.  Survey  North  Carolina  Rept.,  vol.  1 

(by  W.  C.  Kerr),  App.  A,  p.  10. 

1876.  Cymella  Meek,  Invert.  Cret.  and  Tert.  Foss.,  Upper  Missouri 

Country.     U.  S.  Geol.  and  Geog.  Survey  Terr.,  vol.  9,  pp. 
228-229,  text  figures  25-30.     (Subgenus  of  Liopistha.) 

Liopistha  (Cymella)  bella  (Conrad) 

Plate  65,  figures  4-8. 

1875.  Cymella  bella  Conrad,  Geol.   Survey  North  Carolina  Rept., 

vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  10,  PI.  2,  fig,  9. 

1876.  Liopistha  (Cymella)  bella  Meek,  Invert.  Cret.  and  Tert.  Foss., 

Upper  Missouri  Country.     U.  S.   Geol.  and  Geog.   Survey 
Terr.,  vol.  9,  p.  228,  text  figures  25-30. 


254  Cretaceous  Formations  of  North  Carolina 

1907.     Cymella  bell  a  Weller,  Geo!  Survey  New  Jersey,  Paleontology, 
vol.  4,  p.  530,  PI.  58,  figs.  10-12. 

Description. — The  type  of  this  species,  which  was  obtained  by  Conrad 
from  Snow  Hill,  N.  C,  is  probably  lost  or  destroyed.  The  present 
description  is  based  on  specimens  from  Snow  Hill  (PI.  65,  figs.  4-8) 
and  from  other  localities  in  the  Snow  Hill  calcareous  member  of  the 
Black  Creek  formation. 

Shell  subovate  in  outline,  very  thin,  equivalve,  inequilateral,  moder- 
ately convex,  becoming  somewhat  compressed  posteriorly.  Beaks  promi- 
nent, strongly  incurved,  approximate,  situated  slightly  in  advance  of  the 
midlength.  Dorsal  margins  sloping  from  the  summit  at  an  angle  of 
about  120  degrees,  the  anterior  one  being  slightly  steeper  than  the  pos- 
terior one.  Dimensions  of  the  left  valve  (a  cast)  shown  in  Plate  65, 
figure  4 :  Length  23  mm.,  height  17  mm.,  convexity  6  mm.  Lunule-  and 
escutcheon-like  areas  rather  sharply  outlined. 

Anterior  margin  regularly  r.ounded;  ventral  margin  broadly  and  regu- 
larly rounded ;  posterior  margin  rather  sharply  rounded  at  the  extremity 
which  is  situated  at  about  the  midheight;  the  margin  is  slightly  sub- 
truncated  above  the  midheight. 

Surface  of  the  adult  marked  by  20  to  24  prominent,  regularly  spaced, 
concentric  plications  which  terminate  at  the  margin  of  the  lunule-  and 
escutcheon-like  areas.  The  surface  is  further  partly  ornamented  by  a 
group  of  6  to  9  moderately  distinct,  acute  ribs  which  trend  downward 
from  the  beak  to  the  central  and  posterior  portions  of  the  ventral  mar- 
gin; these  modify  the  tops  of  the  concentric  ridges  more  than  they  do 
the  bottoms  of  the  intervening  depressions.  The  number,  spacing,  and 
prominence  of  the  radiating  lines  differs  somewhat  on  different  individ- 
uals; the  lines  located  centrally  in  the  group  are  more  prominent  than 
those  towards  the  margins,  where  they  become  faint  to  obscure. 

Remarks. — The  New  Jersey  specimens  figured  by  Weller  under  the 
name  Cymella  bella,  especially  figures  11  and  12,  PI.  65,  appear  to  have 
broader  costae  and  narrower  interspaces  and  should  perhaps  be  con- 
sidered a  variety.  A  closely  related  form  common  in  the  Ripley  forma- 
tion of  Mississippi  and  in  the  Navarro  formation  of  Texas  has  more 
numerous  radiating  costae  which  are  of  the  broad  round  crested  type 
separated  by  narrow  interspaces.  A  similar  form  occurs  in  the  San 
Miguel  formation  of  Texas. 

Liopistha  (Cymella)  undata  Meek  and  Hay  den  and  its  probable  syno- 
nym, Liopistha  (Cymella)  meekii  Whitfield,  of  the  Western  Interior 
Upper  Cretaceous  are  closely  allied  to  Liopistha  (Cymella)  bella  Conrad, 
but  in  general  the  radiating  costae  seem  to  be  more  numerous.     With 
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large  collections  available  for  study  it  would  probably  be  difficult, 
on  account  of  individual  variations,  to  distinguish  between  the  three 
species  named. 

Types. — The  specimen  originally  figured  is  probably  lost.  Specimens 
(topotypes)  from  Snow  Hill,  the  type  locality,  are  figured  on  Plate  65, 
figures  4-3.     (U.  S.  N.  M.  cat.  Nos.  31723-31726.) 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (5347)  ;  Snow  Hill,  Greene  County  (785, 
5348)  ;  one-half  mile  west  of  Seven  Springs,  Wayne  County  (5352)  ; 
Neuse  River  at  Auger  Hole  Landing  (5353),  and  at  an  exposure  72 
miles  above  New  Bern  (4138). 

General  distribution. — New  Jersey — Questionably  in  the  Magothy 
formation  ("Cliffwood  clay")  :  Near  Matawan.  Questionably  a  variety 
in  the  Merchantville  clay :  Near  Matawan.  Questionably  a  variety  in 
the  Woodbury  clay  (Exogyra  ponderosa  zone):  Lorillard;  near  Mata- 
wan; and  near  Haddonfield.  Questionably  a  variety  in  the  Weuonah 
sand  (Exogyra  ponderosa  zone)  :     Near  Marlboro. 

Georgia — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Cut  of  Seaboard  Air  Line  Railway,  one- 
half  mile  northwest  of  Cusseta  (5380)  ;  Chattahoochee  River,  one- 
eighth  mile  below  the  Seaboard  Air  Line  Railway  bridge  near  Omaha 
(5394). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway,  one  mile  southwest  of 
Hatchechubbee  (6812);  "Conecuh  Falls,"  Union  Springs  (6820);  cut 
of  Central  of  Georgia  Railway,  one-half  mile  west  of  Union  Springs 
(6815,  6816). 

Arkansas — Questionably  in  the  Brownstown  marl  (upper  part  of 
Exogyra  ponderosa  zone)  :  Public  road,  one-half  mile  southeast  of  De- 
light,  Pike   County    (8285). 

Range. — Ranges  through  the  Exogyra  ponderosa  zone. 

Liopistlia  (Cyniella)  ironensis  n.  sp. 

Plate  65,  figure  9. 

Description. — Shell  subovate  in  outline,  very  thin,  inequilateral,  mod- 
erately convex,  fullest  centrally  and  anteriorly,  becoming  compressed  pos- 
teriorly. Beaks  prominent,  strongly  incurved,  prosogyrate,  approximate, 
situated  a  little  in  advance  of  the  midlength.     Dimensions  of  the  type 
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(PL  65,  fig.  9)  :  Length.  27+nim.,  height  about  20  mm.,  convexity  7  mm. 
Lunule-  and  escutcheon-like  areas  outlined  rather  sharply. 

Anterior  margin  regularly  rounded ;  ventral  margin  broadly  rounded ; 
posterior  margin  narrower  than  the  anterior  margin  and  subtruncated. 

Surface  marked  by  20  or  more  regular,  broadly  rounded,  concentric 
ridges  separated  by  narrow,  moderately  deep  depressions.  Radiating 
from  the  beaks  down  over  the  central  and  postero-central  portions  of  the 
shell  are  numerous  ribs  which  back  of  the  midlength  on  the  type  alter- 
nate in  size  between  relatively  broad,  round-topped  ridges  and  narrow, 
less  prominent  intercalated  ridges.  This  radiating  sculpture  fades  out 
both  anteriorly  and  posteriorly.  The  distinctness  of  the  alternations  in 
size  of  the  radiating  ribs  differs  in  different  individuals  and  on  different 
parts  of  the  shell,  but  they  all  agTee  in  that  the  ribs  are  numerous  and 
closely  spaced. 

Remarks. — The  species  has  heretofore  been  referred  to  L.  (Cymella) 
bella  (Conrad),  but  differs  from  that  form  in  the  greater  number  and 
closer  arrangement  of  the  radiating  ribs,  and  on  typical  specimens  in 
the  distinct  alternation  in  the  size  of  the  ribs.  L.  ( Cymella)  undata 
Meek  from  the  Fox  Hills  sandstone,  Montana,  is  a  closely  related  species, 
on  which,  however,  the  radiating  ribs  do  not  alternate  in  size.  Cymella 
undata  Weller,  from  the  Wenonah  sand,  New  Jersey,  may  belong  to 
L.  (Cymella)  ironensis,  though  no  mention  is  made  in  the  description  of 
ribs  of  alternating  size. 

Type.— Collection  of  the  IT.  S.  National  Museum,  cat.  No.  31727. 
From  Iron  Mine  Landing,  Black  River,  N.  C.  (5366). 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Black 
River  at  Iron  Mine  Landing  (5366),  at  a  place  56%  miles  above 
Wilmington  near  Ivanhoe  (5364),  at  Kerrs  Cove  (5362),  at  a  place  62% 
miles  above  Wilmington  (5361),  at  a  place  64  miles  above  Wilmington 
(5359),  at  Mossy  Log  Landing  (5357),  and  at  a  place  69  miles  above 
Wilmington  (5356)  ;  Neuse  River  at  a  place  62%  miles  above  New 
Bern  (4135). 

Range, — Upper  part  of  Exogyra  ponderosa  zone. 

Order  TELEODESMACEA 

Superfamily  CYPRICARDIACEA 

Family  PLEUROPHORIDAE 

Genus  VENNIELLA  Stoliczka 

1833.     Venilia  Morton,  Am.  Jour.  Sci.,  vol.  23,  p.  294  (preoccupied). 
1870.     Veniella  Stoliczka,  Paleont.  Indica.,  vol.  3,  p.  189. 
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1876.  Veniella  Meek,  Invert.  Cret.  and  Tert.  Foss.  Upper  Missouri 
Country.  U.  S.  Geol.  and  Geog.  Survey  Terr.,  vol.  9,  p.  147. 
Type,  Veniella  conradi  (Morton)  (=Venilia  conradi 
Morton). 

Stoliczka  changed  the  name  of  the  genus  because  the  name  Venilia 
was  preoccupied  for  a  genus  of  Lepidoptera. 

Yeniella  conradi  (Morton) 

Plate  66,  figures  lr5. 

1S33.     Venilia  Conradi  Morton,  Am.  Jour.  Sci.,  vol.  23,  p.  294,  PL  8, 

figs.  1,  2. 
1834.     Venilia  Conradi  Morton,   Synop.   Organ.   Rem.   Cret.   Group 

United  States,  p.  67,  PL  7,  figs.  1,  2. 

IS 62.  Venilia  trigona  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  13,  p. 
324. 

15 69.  Goniosoma  inflata  Conrad,  Am.  Jour.  Conchology,  vol.  5,  p.  44, 

PL  1,  fig.  10. 

15 70.  Venilia  elevata  Conrad,  Am.  Jour.  Conchology,  vol.  6,  p.  74, 

PL  3,  figs.  7,  7a. 

15 71.  Veniella  Conradi  Stoliczka,  Mem.  Geol.  Survey  of  India,  Pal., 

Cret.  Fauna  Southern  India,  vol.  3,  p.  190. 

1876.  Veniella  Conradi  Meek,  Invert.  Cret.  and  Tert.  Foss.,  Upper 
Missouri  Country.  U.  S.  Geol.  and  Geog.  Survey  Terr.,  vol. 
9,  p.  148,  text  figures  9-11. 

1885.  Veniella  Conradi  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  144,  PL  19,  figs.  8-10.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  144,  PL  19,  figs.  8-10,  1886.) 

?  1885.  Veniella  inflata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  147,  PL  19,  figs.  4,  5.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  147,  PL  19,  figs.  4,  5,  1886.) 

18S5.  Veniella  elevata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  148,  PL  19,  figs.  6,  7.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  148,  PL  19,  figs.  6,  7,  1886.) 

1885.  Veniella  trigona  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  149,  PL  19,  figs.  11-14.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  149,  PL  19,  figs.  11-14,  1886.) 

1905.  Veniella  conradi  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,   p.    13. 
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1905.  Vendetta  elevata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  13. 

1905.  Veniella  inflata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  13. 

1905.  Veniella  trigona  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,  p.  13. 

1907.  Veniella  conradi  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  534,  PI.  58,  figs.  18-19. 

1907.  Veniella  trigona  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  537,  PL  59,  figs.  1-3. 

1916.  Veniella  conradi  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  643,  PL  38,  figs.  2-7. 

Description. — The  following  is  Morton's  brief  description  of  this 
species:  "Trigonal,  ventricose,  concentrically  sulcated;  beaks  long  and 
incurved;  diameter  an  inch  and  a  half." 

With  the  exception  of  a  few  specimens  the  material  from  the  Carolinas 
is  in  a  poor  state  of  preservation,  being  either  in  the  form  of  molds  or 
internal  casts  or  having  the  shell  material  soft  and  crumbly.  The  best 
specimens  were  obtained  from  Auger  Hole  Landing,  Neuse  River.  A 
fine  suite  of  specimens  has  been  obtained  from  Owl  Creek,  Tippah 
County,  Miss. 

Shell  thick  in  the  adult,  equivalve,  inequilateral;  the  outline  varies 
with  the  age  of  the  individual,  being  subtrapezoidal  in  the  young  and 
becoming  oblique  and  subtrigonal  in  the  adult;  moderately  ventricose 
in  the  young,  becoming  strongly  ventricose  in  the  adult.  Beak  incurved, 
prosogyrate,  situated  a  little  in  front  of  the  midlength  in  the  young, 
but  owing  to  the  thickness  of  the  shell  and  the  increased  obliquity  be- 
comes nearly  terminal  in  the  adult.  A  sharply  defined,  angular,  urn- 
bonal  ridge  extends  from  the  beak  obliquely  downward  and  backward 
to  the  lower  posterior  extremity.  Dimensions  of  the  small  right  valve 
shown  in  Plate  Q6,  figure  2 :  Length  15  mm.,  height  13  mm.,  convexity 
5.5  mm.  Dimensions  of  a  large  internal  cast  in  the  collection :  Length 
58  mm.,  height  42  mm.,  thickness  44  mm. 

Hinge  of  left  valve  with  two  strong  cardinal  teeth  and  strong  anterior 
and  posterior  lateral  teeth ;  the  anterior  cardinal  tooth  is  trigonal  in  out- 
line and  is  distinctly  bifid;  the  posterior  cardinal  tooth  is  elongated, 
narrow,  and  oblique,  and  is  separated  from  the  anterior  cardinal  by  a 
deep,  wide  socket ;  the  anterior  lateral  tooth  is  short  and  its  posterior  end 
is  directed  toward  the  upper  end  of  the  anterior  cardinal  tooth;  it  is 
cross-striated  and  the  socket  which  separates  it  from  the  anterior  cardinal 
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is  subdivided  by  a  low  acute  ridge ;  the  posterior  lateral  tooth  is  elongated 
and  its  sides  are  finely  striated  at  right  angles  to  the  plane  of  contact  of 
the  valves.  The  cardinal  teeth  on  the  right  valve  are  separated  by  a 
deep,  triangular  socket ;  the  anterior  cardinal  is  short,  narrow,  and  ob- 
lique, and  is  separated  from  the  closely  crowding,  inner,  strong,  short, 
anterior  lateral  tooth  by  a  deep,  narrow  transverse  cleft;  the  posterior 
cardinal  tooth  is  strong,  oblique  and  deeply  bifid ;  the  outer,  anterior 
lateral  tooth  is  short,  narrow,  and  weak,  and  is  separated  from  the  inner 
one  by  a  deep  socket  with  striated  sides ;  the  lateral  socket  for  the  recep- 
tion of  the  lateral  tooth  of  the  left  valve  is  long  and  is  finely  striated  on 
the  sides;  it  is  bordered  below  by  a  strong  tooth  and  above  by  a  low, 
narrow  tooth.  Ligament  opisthodetic,  as  shown  by  the  rather  short, 
deeply  impressed  groove  which  extends  from  near  the  beak  backward  to 
about  the  anterior  terminus  of  the  lateral  tooth. 

Anterior  adductor  scar  subovate,  deeply  impressed ;  posterior  scar  sub- 
trigonal  and  slightly  larger  than  the  anterior  scar.  Pallial  line  simple. 
On  the  inner  surface  of  large  individuals  a  low  swell  extends  radially 
from  the  apex  obliquely  to  a  little  back  of  the  center  of  the  ventral 
margin,  and  this  appears  as  a  depression  on  the  internal  cast. 

Dorsal  margin  arched;  anterior  margin  rather  sharply  rounded;  ven- 
tral margin  broadly  rounded,  inclined,  becoming  slightly  truncated  or 
even  a  little  sinuous  posteriorly  on  some  specimens;  posterior  margin 
subangular  below,  strongly  and  rather  broadly  truncated  above,  rounding 
rather  broadly  into  the  dorsal  margin. 

Surface  marked  by  6  to  8  distant,  strongly  prominent,  thin,  concentric 
lamellae  which  bend  upward  toward  their  outer  margins,  the  outer  ones 
of  which  protrude  about  3  mm.  from  the  surface;  these  prominent 
lamellae  terminate  at  the  umbonal  ridge,  but  they  are  represented  behind 
it  by  faint  low  ridges  which  continue  to  the  dorsal  margin.  On  large 
specimens,  the  height  of  which  exceeds  15  or  20  mm.,  no  concentric 
lamellae  appear  beyond  the  sixth  or  eighth  one  from  the  beak,  the  surface 
between  the  last  lamella  and  the  base  being  marked  by  rather  coarse, 
irregular,  concentric  lines  and  undulations. 

Remarks. — The  species  is  somewhat  variable  in  outline  and  in  the 
number  and  spacing  of  the  concentric  lamella?,  even  in  specimens  from 
the  same  locality.  This  can  be  seen  by  comparing  figures  1,  2,  and  3,  on 
Plate  66.  Weller  probably  correctly  regards  as  synonyms  of  Vemella 
conradi  (Morton)  the  species  described  by  Conrad  under  the  names 
Goniosoma  inflata  and  Venilia  elevata.  Venilia  trigona  Gabb  is  prob- 
ably also  a  large,  overgrown  form  of  the  species. 
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Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    From  "New  Jersey." 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone) : 
Blue  Banks  Landing,  Tar  River  (5347) ;  Snow  Hill,  Greene  County, 
N.  C.  (5348,  the  Conrad  collection,  U.S.N.M.  cat.  No.  31976); 
one-half  mile  west  of  Seven  Springs,  Wayne  County  (5352)  ;  Auger 
Hole  Landing  (5353),  Black  River,  N.  C,  at  an  exposure  64  miles 
above  Wilmington  (5359),  at  an  exposure  62%  miles  above  Wilming- 
ton (5361),  at  Kerr's  Cove  (5362),  at  an  exposure  near  Ivanhoe, 
56%  miles  above  Wilmington  (5364),  and  at  Iron  Mine  Landing 
(5366).  Peedee  formation  (Exogyra  costata  zone)  :  Black  Rock 
Landing,  Cape  Fear  River,  N.  C.  (5371)  ;  north  shore  of  Waccamaw 
Lake,  N.  C.  (4146)  ;  Peedee  River,  S.  C,  at  Davis  Landing  (4159) 
and  questionably  at  Allisons  Landing  (4165). 

General  distribution. — New  Jersey — Merchantville  clay:  Near 
Jamesburg;  Merchantville;  Lenola.  Wenonah  sand  (Exogyra  ponde- 
rosa zone?)  :  Near  Marlboro;  near  Crawfords  Corner.  Navesink  marl 
(Exogyra  costata  zone)  :  Atlantic  Highlands ;  near  Crawfords  Cor- 
ner; near  Walnford;  Mullica  Hill.  Redbank  sand  (Exogyra  costata 
zone)  :  Shrewsbury  River ;  near  Middletown ;  Beers  Hill  cut  south  of 
Keyport. 

Delaware — Matawan  formation  (?)  :  Post  157,  Chesapeake  and  Dela- 
ware Canal. 

Maryland — Matawan  formation :  Ulmstead  Point,  Anne  Arundel 
County.  Monmouth  formation  (Exogyra  costata  zone)  :  In  Cecil 
County  at  Bohemia  Mills  and  right  bank  of  Bohemia  Creek  near 
Scotchman's  Creek;  in  Kent  County  at  mouth  of  Turner's  Creek;  in 
Prince  George's  County,  at  Brightseat,  in  a  railroad  cut  west  of  Seat 
Pleasant,  on  the  Brooks  estate  near  Seat  Pleasant,  a  mile  west  of 
Friendly,   at  McNeys  Corners,   and  at  Fort  Washington. 

Chattahoochee  River  region,  Georgia-Alabama — Tombigbee  sand 
member  of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  : 
Cut  of  Seaboard  Air  Line  Railway,  2%  miles  northwest  of  Cusseta 
(5379);  Chattahoochee  River  at  Banks  Landing  (6406),  at  Bmfftown 
(5392,  6405),  and  one-eighth  of  a  mile  below  the  Seaboard  Air  Line 
Railway  bridge  near  Omaha  (5394)  ;  bridge  of  Seaboard  Air  Line 
Railway  over  Hatchechubbee  Creek,  2  miles  west  of  Pittsview  (6809). 
Lower  part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Woolridge  Landing,  Chattahoochee  River  (6402).  Upper  part 
of  Ripley  formation   (Exogyra  costata  zone)  :     Chattahoochee  River, 
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opposite  the  mouth  of  Burstahatchie  Creek  (6398),  at  Eufaula  (854, 
5416,  6400),  and  2  miles  below  Eufaula  (857);  Mercers  Mill  Creek 
near  Georgetown  (5417). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower 
part  of  Exogyra  ponderosa  zone):  Kear  Old  Hamburg  (321);  near 
Selma  (142);  Bluegut  Creek  near  Selma  (141).  Upper  part  of  Selma 
chalk  {Exogyra  costata  zone)  :  Alabama  River  at  Prairie  Bluff 
(6793),  at  Old  Canton  Landing  (6439),  and  at  Larry  Dawsons  Bluff 
(310)  ;  Epes  road,  one-half  to  1%  miles  northeast  of  Livingston 
(5399);    Moscow   Landing,    Tombigbee  River    (6438). 

Mississippi — Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Public  road,  5%  miles  east  of  Booneville  (6909).  Lower  part 
of  Selma  chalk  (upper  part  of  Exogyra  ponderosa  zone)  :  Public  road, 
8 -miles  west  of  Fulton  (6452).  Upper  part  of  Selma  chalk  (Exogyra 
costata  zone)  :  Gullies  north  of  New  Albany  road,  one-half  mile  west 
of  Bethany,  Lee  County  (6465)  ;  Wahalak-Binnsville  road,  west-facing 
slope  of  Wahalak  Creek  valley,  6  miles  north  of  Scooba  (6480  a  and  b)  ; 
Shuqualak  road,  north-facing  slope  of  Running  Water  Creek  valley, 
5  miles  south  of  Macon  (6839)  ;  campus  of  Agricultural  and  Mechani- 
cal College,  Starkville  (6844)  ;  gullies  near  Osborn  road,  3  miles 
northeast  of  Starkville  (6846)  ;  Lee  Pearson's  place,  3  miles  northwest 
of  Starkville  (6847)  ;  public  road,  4%  miles  northwest  of  Cedar  Bluff 
(6861).  Ripley  formation  (Exogyra  costata  zone)  :  Cut  of  Southern 
Railway,  three-quarters  of  a  mile  west  of  Wenasoga  (6877)  ;  Crum's 
old  mill  site,  16%  miles  northeast  of  Ripley  (6462);  "The  Caves," 
5%  miles  east  of  New  Albany  (6466)  ;  Walnut  Creek,  7  miles  north- 
east of  Ripley  (713)  ;  White  Oak  Creek,  5%  miles  northeast  of  Rip- 
ley (6875)  ;  Bullock's  old  mill  site,  2  miles  south  of  Dumas  (708)  ; 
Yancey  Hill,  3%  miles  northeast  of  Ripley  (6463);  bluff  of  Owl 
Creek,  3  miles  northeast  of  Ripley  (707,  6460)  ;  C.  R.  Hall's  farm, 
Union  County  (711)  ;  Lee's  old  mill  site,  2  miles  northeast  of  Keown- 
ville  (6873);  public  road,  3  miles  south  of  New  Albany  (6468); 
another  public  road  east  of  the  preceding,  3  miles  south  of  New  Albany 
(6872). 

Tennessee — Ripley  formation  (Exogyra  costata  zone)  :  Public  road, 
7  miles  east  of  Lexington  (6926). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Moore  Street, 
Arkadelphia  (U.  S.  N.  M.  cat.  No.  22671)  ;  old  military  road,  2  miles 
northeast  of  Washington   (7470). 

Texas — Questionably  in  the  San  Miguel  formation  (Exogyra  pon- 
derosa zone)  :  Del  Rio  road,  12%  miles  northwest  of  Eagle  Pass 
18 
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(8226).  Navarro  formation  (Exogyra  costata  zone) :  Near  Kauf- 
man (U.SJST.M.  cat.  No.  21023);  near  Chatfield  (U.S.N.M.  cat.  No. 
21052);  near  Corsicana  (U.S.N.M.  cat.  No.  20939);  two  miles  north- 
west of  Webberville,  Travis  County  (U.S.N.M.  cat.  No.  21182); 
Cibolo  Creek,  iy2  miles  west  of  Zuehl  (Guadalupe  County)  in  Bexar 
County   (7721). 

Range. — Kanges  through,  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Veniella  mullinensis  n.  sp. 

Plate  66,  figures  6-8. 

Description. — This  species  occurs  abundantly,  though  poorly  pre- 
served, at  Hodge's  old  mill  site,  3y2  miles  southeast  of  Mullins,  Marion 
County,  S.  C.  The  matrix  is  a  gray,  sandy  marl  and  the  shells  have 
been  partially  leached  away,  leaving  only  films  of  soft  calcareous 
material  adhering  to  the  casts.  The  form,  however,  is  well  preserved, 
and  the  sculpture  partly  preserved.  Poorly  preserved  casts  have  been 
found  at  one  locality  in  North  Carolina.  The  specimen  shown  in 
Plate  66,  figure  6,  is  designated  the  type. 

Shell  moderately  elongated,  eubrect angular  in  outline,  equivalve, 
inequilateral,  moderately  convex.  Beak  moderately  prominent,  in- 
curved, prosogyrate,  situated  about  one-third  the  length  of  the  shell 
from  the  anterior  extremity.  A  sharply  defined,  subangular,  umbonal 
ridge  extends  from  the  beak  obliquely  backward  and  downward  to  the 
lower  posterior  extremity.  Hinge  and  internal  characters  not  observed. 
Dimensions  of  the  type,  an  average-sized  left  valve:  Length  30  mm., 
height  20  mm.,  convexity  7  mm. 

Dorsal  margin  broadly  arched,  steeper  in  front  than  behind  the 
beak;  anterior  margin  regularly  and  rather  sharply  rounded;  ventral 
margin  broadly  rounded,  becoming  a  little  sinuous  posteriorly  on  most 
specimens ;  posterior  margin  subangular  below  at  the  extremity,  square- 
ly truncated  above,  rounding  broadly  into  the  dorsal  margin. 

Surface  ornamented  with  5  or  6  distant,  moderately  prominent,  con- 
centric ridges  which,  back  of  the  umbonal  ridge,  become  faint  or  are 
represented  only  by  lines.  With  the  material  available  it  cannot  be 
determined  that  the  ribs  are  prominent  protruding  plates  as  in  Veniella 
conradi  (Morton),  but  there  is  a  suggestion  that  this  is  their  true  char- 
acter. 

'Remarks.— The  species  resembles  Veniella  conradi  (Morton)  in  sculp- 
ture, but  it  lacks  the  obliquity  observed  in  the  larger  representatives 
of  that  species  and  is  much  more  elongated.     The  species  is  also  closely 
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allied  to  Veniella  lineata  (Shumard)  (=Crassatella  lineata  Shumard), 
but  the  concentric  ridges  are  more  prominent  and,  though  variable  in 
number  and  spacing,  are  in  general  more  widely  spaced.  Shumard's 
species  is  also  a  little  broader  (vertically)  in  the  posterior  portion, 
and  is  slightly  elongated  along  the  line  of  the  umbonal  ridge,  which 
produces  a  slight  obliquity  in  the  form  of  the  shell,  a  character  not  ob- 
served in  the  Carolina  specimens. 

The  specimens  from  Hodge's  old  mill  site  show  considerable  vari- 
ation in  the  proportion  of  length  to  height  (compare  figs.  7  and  8, 
PL  66),  and  also  vary  somewhat  in  the  number  and  spacing  of  the  ribs. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  Wo.  31731; 
from  Hodge's  old  mill   (5372). 

Distribution  in  the  Carolinas. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Hodge's  old  mill  site,  3%  miles  southeast  of  Mullins,  Marion  County, 
S.  C.  (5372);  Walkers  Bluff,  Cape    Fear  River,  1ST.  C.  (4145,  5368). 

Occurrence  in  Georgia. — Lower  part  of  Ripley  formation  (upper 
part  of  Exogyra  ponderosa  zone)  :  Cut  in  public  road  near  Central  of 
Georgia  Railway  bridge,  5  miles  northwest  of  Buena  Yista  (3054)  ; 
public  road,  4  miles  northeast  of  Buena  Vista  (5381). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Subgenus  ETEA  Conrad 

1875.  Etea   Conrad,    Geol.    Survey   North    Carolina   Rept.,   vol.    1 

(by  W.  C  Kerr).  App.  A,  p.  6. 

1876.  Crassatellina  Meek   (excluding  the  Kansas  material),  U.   S. 

Geol.  Survey  of  the  Territories,  vol.  9,  p.  118. 

1916.     Crassatellina  Gardner,  Md.  Geol.  Survey,  Upper  Cretaceous 
(2   vols.),   p.   645. 

Type. — Etea  carolinensis  Conrad. 

Conrad's  genus  Etea,  of  which  the  type  species  is  Etea  carolinensis, 
appears  to  be  essentially  like  Veniella  in  its  generic  characters,  unless 
the  markedly  different  surface  characters  be  regarded  as  of  generic 
value.  The  hinge  of  Etea  is  more  elongated,  narrower,  finer,  and  less 
arched,  but  possesses  all  the  principal  characters  exhibited  by  the  heavy 
hinge  of  Veniella  conradi,  the  type  of  Morton's  genus.  One  minor 
difference  noted  is  the  presence  of  a  low  oblique  ridge  in  the  bottom  of 
the  socket  just  back  of  the  anterior  cardinal  tooth  of  the  left  valve  of 
Etea  carol  merits  is,  a  character  apparently  absent  from  the  correspond- 
ing socket  of  Veniella  conradi;  however,  on  both  these  species  the  tooth 
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of  the  right  valve,  which  fits  into  this  socket,  is  bifid.  Another  differ- 
ence is  the  absence  of  transverse  striations  on  the  lateral  teeth  of  Etea. 
The  type  specimens  of  Crassatellina  Meek1  were  found  in  the  Mentor 
beds  of  Cragin  at  a  locality  12  miles  southwest  of  Salina,  Salina  County, 
Kansas,  which  is  now  known  to  correspond  in  age  to  the  upper  part  of 
the  Washita  group  of  the  Comanche  series  of  Texas.  The  type  of  Etea 
is  from  the  Snow  Hill  calcareous  member  of  the  Black  Creek  formation, 
and  corresponds  in  age  to  the  upper  part  of  the  Taylor  marl  of  the 
Gulf  series  of  Texas.  There  is  therefore  a  wide  difference  in  age  be- 
tween the  beds  from  which  the  types  of  the  two  forms  were  obtained. 
Meek  (see  reference  in  the  synonymy)  has  correctly  indicated  the  dif- 
ferences between  Etea  and  Crassatellina  as  follows: 

"The  most  essential  differences  that  I  have  been  able  to  make  out 
are  the  following:  In  the  right  valve  of  Etea,  the  lateral  teeth  are  shorter 
and  double,  instead  of  single,  as  they  appear  to  be  in  Crassatellina,  the 
upper  division  of  each  being  small,  or  merely  rudimentary,  while  the  lower 
is  prominent,  and  on  the  anterior  side  very  nearly  connects  with  the  base 
of  the   anterior   cardinal   tooth. 

"In  Crassatellina,  however,  the  only  anterior  lateral  tooth  yet  made  out 
corresponds  in  position  to  the  upper  part  of  that  in  Etea,  but  is  proportion- 
ately much  larger  and  longer,  and  extends  back  so  as  to  connect  with  the 
upper  end  of  the  anterior  cardinal  tooth.  The  posterior  lateral  tooth  in 
Crassatellina  is  also  apparently  more  prolonged  backward  than  in  Mr. 
Conrad's  genus.  In  all  other  characters  of  the  hinge  these  types  agree 
exactly,  and  I  am  not  quite  sure  that  some  of  these  differences  may  not 
be  rather  apparent  than  real,  because,  as  already  intimated,  the  specimens  of 
Crassatellina  yet  examined  are  merely  casts,  that  may  not  convey  an  en- 
tirely correct  idea  of  the  details  of  the  hinge  teeth." 

I  have  examined  the  type  material  of  Crassatellina,  and  in  view  of 
the  differences  pointed  out  by  Meek,  the  marked  difference  in  age,  and 
the  imperfect  character  of  Meek's  type  material,  it  seems  to  me  unsafe 
to  conclude  that  the  two  forms  are  of  identical  generic  or  subgeneric 
value.  Better  preserved  specimens  of  Crassatellina  are  just  as  likely  to 
show  greater  differences  as  they  are  to  show  lesser  differences  between 
the  two  forms. 

Yeniella  (Etea)  carolinensis  (Conrad) 
Plate  QQ,  figures  9-12. 

1875.     Etea  Carolinensis  Conrad,  Geol.  Survey  North  Carolina  Kept, 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  6,  PI.  1,  fig.  14. 


^eol.   Survey  of  the  Territories,   2d  report,  p.   71,   1871. 
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1905.     Etea  carollnensis  Johnson,  Acad.  Nat.  Sci.  Pliila.  Proc,  vol. 
57,  p.  14. 
?  1916.     Crassatellina  carollnensis  Gardner,  Md.  Geol.  Survey,  Upper 
Cretaceous  (2  vols.),  p.  646. 

Description. — In  the  Conrad  collection  from  Snow  Hill,  N.  C,  are 
three  specimens,  two  left  valves  and  one  right  valve,  labeled  in  his  hand- 
writing, all  of  which  are  smaller  than  the  type  specimen  as  figured. 
In  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
are  10  specimens  marked  "Types?"  two  of  which  are  typical  of  Veniella 
(Etea)  carollnensis,  and  five  of  which  belong  with  Veniella  (Etea) 
carollnensis  var.  aspera;  the  remaining  three  specimens  are  not  well 
preserved.  One  of  the  two  typical  specimens  of  Veniella  (Etea)  caro- 
llnensis, a  left  valve,  may  be  Conrad's  figured  specimen,  the  drawing, 
however,,  j^robably  having  been  made  directly  on  stone  and  reversed  in 
the  printing.  Additional  material  has  subsequently  been  obtained  from 
Snow  Hill,  and  from  several  other  localities  in  North  Carolina. 

Shell  moderately  thin,  elongate  subovate  in  outline,  equivalve,  very 
inequilateral,  moderately  convex.  Beaks  incurved,  prosogyrate,  approx- 
imate, situated  about  one-third  the  length  of  the  shell  from  the  anterior 
extremity.  Umbonal  ridge  oblique,  angular,  sharply  defined  from  the 
beak  to  the  lower  posterior  extremity;  surface  back  of  the  umbonal 
ridge  slightly  concave.  Dimensions  of  the  type  (?)  specimen,  a  left 
valve:     Length  36  mm.,  height  21  mm.,  convexity  5.5  mm. 

Hinge  characters  essentially  as  in  Veniella  conradi,  with  the  ex- 
ception that  transverse  striations  appear  to  be  wanting  on  the  lateral 
teeth  and  sockets,  and  the  hinge  mechanism  is  elongated  and  much 
thinner  and  finer  (see  p.  258). 

Adductor  scars  subequal,  broadly  ovate,  rather  large.  Pallial  line  en- 
tire. Inner  surface  above  the  pallial  line  marked  with  faint  radiating 
lines. 

Dorsal  margin  broadly  arched  behind  the  beak,  slightly  concave  in 
front  of  the  beak;  anterior  margin  regularly  and  rather  sharply  round- 
ed; ventral  margin  broadly  and  regularly  rounded  except  posteriorly, 
where  on  some  individuals  it  becomes  slightly  sinuous;  posterior  mar- 
gin subangular  below  at  the  extremity,  with  a  short,  nearly  straight 
truncation  above,  passing  by  a  broad  obtuse  angle  or  rounding  broadly 
into  the  dorsal  margin. 

Surface  smooth  with  the  exception  of  concentric  growth  lines  and 
undulations  which  tend  to  become  coarser  toward  the  base  of  large  indi- 
viduals. With  advancing  age  the  form  of  the  shell  changes  somewhat, 
tending  to  an  elongated  trigonal  outline. 
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Types. — In  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  are  two  specimens  of  this  species  from  Snow  Hill,  N.  C, 
one  of  which,  a  left  valve,  is  questionably  Conrad's  figured  specimen. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Snow  Hill,  Greene  County  (785;  5348;  the  Conrad  collection,  U.S. 
KM.  cat.  JSTos.  31928,  31977;  U.S.N.M.  cat.  No.  7702  ?  ;  Coll. 
Acad.  Nat.  Sci.  Phila.) ;  one-half  mile  west  of  Seven  Springs,  Wayne 
County  (5352)  ;  Neuse  River  at  Auger  Hole  Landing  (5353),  and  at 
Whiteley  Creek  Landing  (4136)  ;  Black  River  at  an  exposure  64  miles 
above  "Wilmington  (5359)  ;  and  at  Iron  Mine  Landing  (5366).  Base 
of  Peedee  formation  (base  of  Exogyra  costata  zone)  :  Donohue  Creek 
Landing,  Cape  Fear  River  (4158). 

General  distribution. — Delaware — Questionably  in  the  Matawan  for- 
mation, Post  105,  Chesapeake  and  Delaware  Canal. 

Chattahoochee  region,  Georgia-Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Cut  of 
Seaboard  Air  Line  Railway,  2%  miles  northwest  of  Cusseta  (5379)  ; 
Columbus-Lumpkin  road  north  of  Jamestown,  Chattahoochee  County 
(6411);  Chattahoochee  River  at  Big  Bend  (53*88),  at  Planters  Land- 
ing (5389),  and  at  Blufftown  (844)  ;  Seaboard  Air  Line  Railway  at 
crossing  of  Hatchechubbee  Creek,  2  miles  west  of  Pittsview  (6809). 

Texas — Questionably  in  the  Upson  clay  (upper  part  of  Exogyra 
ponderosa  zone)  :  Imperialist  Creek,  2%  miles  west  of  Darling  siding, 
Maverick  County   (8255). 

Range. — Ranges  through  the  Exogyra  ponderosa  zone  and  into  the  ex- 
treme base  of  the  Exogyra  costata  zone. 

Veniella  (Etea)  carolinensis  Tar.  aspera  n.  Tar. 

Plate  66,  figures  13-15. 

1907.     Etea  carolinensis  "Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  541,  PL  59,  figs.  4-6. 

Description. — Associated  with  Veniella  (Etea)  carolinensis  at  several 
localities  are  individuals  which  are  proportionately  shorter  and  higher, 
have  more  prominent  umbones,  more  sharply  defined  umbonal  ridges, 
coarser  surface  sculpture,  and  are  more  strongly  sinuous  on  the  postero- 
basal margin  than  the  typical  representatives  of  the  species.  So  far 
as  can  be  determined  with  the  available  collections,  these  characters 
are  constant,  and  perhaps  deserve  to  be  regarded  as  of  specific  impor- 
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tance.  Larger  collections,  however,  may  reveal  a  gradation  between  the 
longer  and  shorter  forms,  and  for  this  reason  it  seems  best  to  regard 
the  latter  as  a  variety. 

Remarks. — This  variety  is  closely  allied  to  Veniella  trapezoidea 
(Conrad),  from  the  Merchantville  clay  of  New  Jersey,  but  is  a  little 
more  elongated,  and  is  more  broadly  rounded  where  the  posterior  mar- 
gin passes  into  the  dorsal  margin. 

Type.— The  specimen  shown  in  Plate  66,  figures  13,  14  (U.S.N.M. 
cat.  No.  7715),  probably  from  Snow  Hill,  N.  C,  is  designated  the  type. 
In  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
are  5  specimens  labeled  Veniella  carolinensis  Conrad,  which  are  typical 
of  this  variety. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  5348;  U.S.N.M.  cat.  Nos.  7715  and 
31734;  Coll.  Acad.  Nat.  Sci.  Phila.)  ;  Auger  Hole  Landing,  Neuse 
River   (5353). 

Occurrence  in  New  Jersey. — Marshalltown  clay  (Exogyra  ponderosa 
zone)  :  Near  Swedesboro. 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Genus  TRAPEZIUM  (Humphrey)  Muhlfeld 
Trapezium  truncatum  n.  sp. 

Plate  74,  figures  2-5. 

Description. — This  species  is  represented  by  two  left  valves  and  onu 
.right  valve  from  Blue  Banks  Landing,  Tar  River,  N.  C,  and  one  speci- 
men from  Banks  Landing,  Chattahoochee  River,  Georgia,  all  poorly 
preserved. 

Shell  very  thin,  fragile  and  easily  shattered ;  moderately  large,  strong- 
ly ventricose,  suboval  in  general  outline.  Beaks  prominent,  small, 
strongly  incurved,  the  tips  moderately  distant,  prosogyrate,  situated  a 
little  in  advance  of  the  midlength.  An  angular  umbonal  ridge  extends 
from  the  beak  to  the  lower  posterior  extremity,  separating  the  steeply 
inclined,  deeply  concave  postero-dorsal  slope  from  the  main  body  of  the 
shell.  A  broad,  shallow  depression  originates  on  the  umbo  and  ex- 
tends radially  to  the  postero-ventral  margin,  parallel  to  and  just  in 
front  of  the  umbonal  ridge.  Antero-dorsal  slope  abrupt,  deeply  exca- 
vated toward  the  beak.  Dimensions  of  the  type  (PI.  74,  fig.  2)  :  Length 
36  mm.,  height  33  mm.,  convexity  14  mm. 
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Liganiental  groove  external,  snort  (5  or  6  mm.).  Antero-  and  pos- 
tero-dorsal  margins  diverging  from  the  apex  at  an  angle  of  about  130 
degrees,  the  former  nearly  straight,  the  latter  long  and  gently  convex 
away  from  the  apex.  Anterior  margin  regularly  and  rather  sharply 
rounded;  ventral  margin  broadly  rounded  anteriorly,  becoming  a  little 
concave  posteriorly,  meeting  the  posterior  margin  almost  at  a  right 
angle;  posterior  margin  squarely  truncated  vertically. 

Surface  smooth  with  the  exception  of  fine  concentric  incremental 
lines. 

Remarks. — The  hinges  of  these  specimens  are  so  poorly  preserved 
that  they  cannot  be  successfully  uncovered,  and  it  is  not  with  absolute 
certainty  that  they  are  referred  to  the  genus  Trapezium.  However, 
in  general  form  they  agree  more  closely  with  Trapezium  than  with  any 
other  described  genus  with  which  I  am  familiar. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31780. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  Eiver  (5347). 

Occurrence  in  Georgia. — Tombigbee  sand  member  of  Eutaw  forma- 
tion (lower  part  of  Exogyra  ponderosa  zone)  :  Banks  Landing,  Chat- 
tahoochee River  (6406). 

Range. — Exogyra  ponderosa  zone. 

Superfamily  ASTARTACEA 

Family   CRASSATELLITIDAE 

Genus  CRASSATELLITES  Kriiger 

Crassatellites  newkirkensis  n.  sp. 

Plate  67,  figures  17-19. 

Description. — The  description  is  based  on  a  few  imperfect  shells, 
prints,  and  casts  from  several  localities,  of  which  the  partly  crushed 
specimen  from  Bryant  Newkirk's  marl  hole,  Black  River,  shown  in 
Plate  67,  figures  17,  18,  is  named  the  type. 

Shell  subovate  in  outline,  equivalve,  inequilateral,  depressed  convex, 
becoming  moderately  convex  in  the  adult;  most  inflated  at  about  the 
midheight.  Beaks  small,  incurved,  approximate,  moderately  promi- 
nent, situated  about  0.3  the  length  of  the  shell  from  the  anterior  extrem- 
ity. Umbonal  ridge  not  prominently  developed.  The  dorsal  margins 
slope  from  the  beaks  at  an  angle  of  about  120  degrees.  Dimensions  of 
the  type:  Length  40  mm.,  height  28  mm.,  thickness  13+  mm.  (the 
specimen  has  been  compressed  laterally,  and  probably  was  originally 
18  or  20  mm.  thick). 
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Hinge  not  observed.  Lunule  and  escutcheon  distinct.  Adductor 
scars  large,  moderately  impressed.     Inner  margins  crenulated. 

Anterior  margin  regularly  rounded;  ventral  margin  broadly  and 
regularly  rounded;  posterior  margin  subangular  below  at  the  extremity, 
rather  broadly  subtruncated  and  inclined  forward  above,  meeting  the 
dorsal  margin  at  a  wide  subobtuse  angle. 

Surface  marked  by  strong,  regularly  and  closely  spaced,  round-crest- 
ed, concentric  ridges. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31744. 
From  Bryant  Newkirk's  marl  hole,  Black  River,  N.  C. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Black 
River  at  Mossy  Log  Landing  (5357),  at  Bryant  Newkirk's  Marl  Hole 
(5358),  at  an  exposure  64  miles  above  Wilmington  (5359),  at  Corbits 
Landing  (5360),  at  an  exposure  62%  miles  above  "Wilmington  (5361), 
and  at  Kerrs  Cove  (5362). 

Bange. — Upper  part  of  Exogyra  ponderosa  zone. 

Crassatellites  carolinensis  (Conrad) 

Plate  66,  figures  16,  17. 

1875.  Crassatella  (Pachythaerus)  Carolinensis  Conrad,  Geol.  Sur- 
vey North  Carolina  Rept.,  vol.  1  (by  W.  C.  Kerr),  App.  A, 
p.  6,  PI.  2,  fig.  24. 

Description. — Conrad  described  the  species  as  follows :  "Shell  sub- 
oval,  short,  equilateral,  compressed  with  distinct  lines  of  growth;  pos- 
terior end  truncated,  nearly  direct. 

"This  rare  species  occurs  in  New  Jersey,  where  I  found  one  valve,  and 
one  only   at   Snow  Hill." 

In  the  Conrad  collection  from  Snow  Hill  is  one  specimen  (PI.  66, 
fig.  17),  a  left  valve,  labeled  in  his  handwriting  " Crassatella  (Pachy- 
thaerus) carolinensis  Conrad."  The  figured  specimen  was  a  right  valve 
unless  it  was  reversed  in  printing,  and  it  probably  was  the  New  Jersey 
specimen;  if  so,  it  has  probably  been  lost  or  destroyed.  The  Snow  Hill 
specimen  fits  the  description  except  that  it  is  proportionately  a  little 
higher  and  shorter  and  the  beak,  instead  of  being  subcentral,  is  about 
two-fifths  the  length  of  the  shell  from  the  anterior  extremity. 

Types. — The  specimen  originally  figured,  which  is  assumed  to  have 
come  from  New  Jersey,  is  probably  lost.  The  left  valve  from  Snow 
Hill  labeled  by  Conrad  is  in  the  Conrad'  collection,  TJ.S.N.M.  cat.  No. 
31929. 
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Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
Snow  Hill,  N.   C.   (the  Conrad  collection). 

New  Jersey. — Conrad's  figured  specimen  was  probably  from  New  Jer- 
sey. 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Crassatellites  neusensis  n.  sp. 

Plate  67,  figures  1-3. 

Description. — The  species  occurs  in  great  numbers  at  Whiteley  Creek 
Landing,  Neuse  River,  and  the  specimens  from  that  locality  show  some 
individual  variation  in  the  proportion  of  the  length  to  the  height,  and  in 
the  proportionate  distance  of  the  beak  from  the  anterior  extremity;  on 
most  of  them  the  beak  is  considerably  in  advance  of  the  midlength. 
Right  and  left  valves  of  about  average  form  are  shown  in  Plate  67, 
figures  1-3 ;  of  these  the  one  shown  in  figure  1  is  designated  the  type. 

Shell  subtrigonal  in  outline,  equivalve,  inequilateral,  depressed  con- 
vex. Beaks  small,  incurved,  prosogyrate,  approximate,  rather  strongly 
projecting,  situated  on  different  individuals  from  .26  to  .42,  the  length 
of  the  shell  from  the  anterior  extremity;  on  most  of  them  falling  be- 
tween .33  and  .38.  Umbonal  ridge  not  prominent.  Dimensions  of  the 
type:  Length  24  mm.,  height  18  mm.,  convexity  5.5  mm.;  the  propor- 
tion of  length  to  height  on  different  individuals  varies  from  1 :  .67  to 
1 :  .83,  most  of  the  specimens,  however,  falling  between  the  ratios  of 
1:  .74  and  1:  .79. 

Hinge  and  internal  characters  not  well  preserved,  but  apparently  nor- 
mal.   The  inner  margins  are  crenulated.    Lunule  and  escutcheon  distinct. 

The  dorsal  margins  slope  away  from  the  beaks  at  an  angle  varying 
on  different  individuals  from  105  to  130  degrees,  the  anterior  one  slop- 
ing more  steeply  than  the  posterior  one.  Anterior  margin  regularly 
rounded;  ventral  margin  broadly  and  regularly  rounded;  posterior 
margin  sharply  rounded  to  subangular  below  at  the  extremity,  short 
and  subtruncated  above,  rounding  into  the  straight  or  slightly  arched 
postero-dorsal  margin. 

Surface  marked  by  fine  growth  lines,  and  by  fine,  low,  irregularly 
spaced  concentric  ridges  which  toward  the  outer  margins  of  the  larger 
individuals  tend  to  develop  into  irregular  and  moderately  coarse  un- 
dulations. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31735. 
From  Whiteley  Creek  Landing,  Neuse  River,  N.  C.  (5354). 
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Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  White- 
ley  Creek  Landing,  Neuse  River  (4136,  5354)  ;  Corbits  Landing,  Black 
River  (5360);  Walkers  Bluff,  Cape  Fear  River  (4145). 

Range. — Upper   part  of  Exogyra  ponderosa  zone. 

Crassatellites  hodgei  n.  sp. 

Plate  67,  figures  4-9. 

Description. — Shell  subtrigonal  in  outline,  equivalve,  inequilateral, 
depressed  convex,  most  inflated  at  about  the  midheight,  with  a  notice- 
able flattening  in  the  umbonal  region.  Beaks  small,  flattened,  moder- 
ately prominent,  situated  about  three-tenths  the  length  of  the  shell 
from  the  anterior  extremity.  Umbonal  ridge  oblique,  sinuous,  varying 
on  different  individuals  "from  moderately  prominent  to  rather  subdued. 
Dimensions  of  the  type,  a  left  valve  (PI.  67,  fig.  4)  :  Length  35  mm., 
height  23  mm.,  convexity  7  mm.  Dimensions  of  a  proportionately 
shorter  individual  (PI.  67,  fig.  7)  :  Length  31  mm.,  height  23  mm., 
convexity  5.5  mm. 

Hinge  of  left  valve  with  two  moderately  prominent,  diverging  car- 
dinal teeth,  separated  by  a  profound  triangular  socket  with  striated 
walls.  Resilifer  large,  subtrigonal,  situated  just  back  of  the  posterior 
cardinal  tooth.  Anterior  lateral  tooth  relatively  short,  narrow,  and 
separated  from  the  anterior  cardinal  tooth  by  an  oblique,  narrow, 
rather  shallow  socket ;  posterior  lateral  tooth  long,  depressed,  paral- 
leled above  by  a  long,  narrow,  shallow  socket.  Hinge  of  right  valve 
with  one  prominent  cardinal  tooth,  back  of  which  is  the  large  subtri- 
angular  resilifer;  along  the  front  margin  of  the  resilifer  is  a  low  nar- 
row carina ;  in  front  of  the  cardinal  tooth  is  a  narrow,  oblique  socket. 
Anterior  lateral  tooth  relatively  short,  subdued,  paralleled  above  by 
a  shallow  socket;  posterior  lateral  tooth  long,  narrow,  and  prominent. 
Lunule  and  escutcheon  distinct. 

Adductor  scars  subequal,  the  anterior  one  subovate,  elongated  in 
the  vertical  direction,  and  the  posterior  one  subelliptical,  elongated  ob- 
liquely downward  and  backward;  just  back  of  the  upper  end  of  the 
anterior  scar  is  a  small  retractor  muscle  scar.  Pallial  line  simple. 
Inner  margin  of  shell  finely  crenulated. 

The  dorsal  margins  slope  from  the  beaks  at  an  angle  of  130  to  135 
degrees;  the  antero-dorsal  margin  rounds  down  into  the  regularly 
rounded  anterior  margin,  while  the  postero-dorsal  margin  is  nearly 
straight,   slightly  arched  or   slightly  sinuous;   ventral  margin  broadly 
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rounded,  becoming  slightly  sinuous  posteriorly;  posterior  margin  sharp- 
ly rounded  at  the  extremity  with  a  short  subtruncation  above  which 
rounds  quickly  into   the  postero-dorsal  margin. 

Surface  marked  by  rather  coarse,  irregular,  concentric  growth  ridges 
and  undulations  which  become  coarser  toward  the  ventral  margin. 

Remarks. — The  individuals  of  the  species  exhibit  considerable  vari- 
ation in  the  proportion  of  length  to  height,  in  the  prominence  of  the 
umbonal  ridge,  and  in  the  sharpness  of  the  posterior  extremity.  They 
are  fairly  constant  in  the  character  of  the  surface  sculpture. 

The  species  is  closely  allied  to  Crassatellites  pteropsis  (Conrad) 
from  the  Ripley  formation  {Exogyra  costata  zone)  of  the  Gulf  Coastal 
Plain,  from  which  it  may  be  distinguished  by  its  coarser  and  more 
irregular  sculpture,  particularly  on  the  umbonal  portion  of  the  shell,  by 
its  generally  blunter  posterior  extremity,  and-  by  its  shorter  and  higher 
outline;  the  postero-dorsal  margin  of  C.  pteropsis  is  also  typically 
slightly  concave,  in  contrast  to  the  generally  straight  or  slightly  arched 
margin  of  Crassatellites  hodgei. 

The  species  is  also  closely  allied  to  C.  roodensis,  from  which  it  differs 
chiefly  in  size,  being  on  the  average  about  half  as  large.  The  many 
small  individuals  of  the  species  found  at  several  localities  in  North 
Carolina  seem  to  justify  separating  it  from  C.  roodensis,  the  many 
individuals  of  which  are  all  large.  Future  studies  may  show  the  neces- 
sity for  combining  the  two  forms. 

Compared  with  C.  neusensis  this  species  is  larger,  more  coarsely 
sculptured,  and  is  flatter  in  the  umbonal  area. 

Two  left  valves  (PL  67,  fig.  4-6),  in  the  Conrad  collection  from  Snow 
Hill,  one  of  which  is  here  named  the  type  of  C.  hodgei,  were  referred 
by  him  to  Crassatellites  pteropsis,  as  shown  by  the  label  in  his  hand- 
writing. 

Type.— The  Conrad  collection  (U.S.N.M.  cat.  No.  31930).  From 
Snow  Hill,  N.  C.  Named  in  honor  of  James  T.  Hodge,  who  in  1841 
published  geological  observations  on  Cretaceous  and  Tertiary  for- 
mations in  North  Carolina  and  other  southern  states. 

Distribution  in  North  Carolina. — 'Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (5347);  Snow  Hill,  Greene  County  (5348; 
the  Conrad  collection,  U.S.N.M.  cat.  Nos.  31930,  31931;  and  U.S.N.M. 
cat.  No.  31738) ;  Neuse  River  at  an  exposure  79%  miles  above 
New  Bern  (5418),  at  Auger  Hole  Landing  (5353),  at  an  exposure 
62%  miles  above  New  Bern   (4135),  and  at  Whiteley  Creek  Landing 
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(5354)  ;  Black  River  at  Mossy  Log  Landing  (5357),  at  Bryant  New- 
kirk's  marl  hole  (535S),  at  Kerrs  Cove  (5362),  and  at  Hatchers 
Beaches   (5365);  Walkers  Bluff,  Cape  Fear  River  (5368). 

Occurrence  in  Georgia. — Tombigbee  sand  member  of  Eutaw  forma- 
tion (lower  part  of  Exogyra  pondcrosa  zone)  :  Bluff  town,  Chattahoo- 
chee River   (844). 

Range. — Ranges  through  the  zone  of  Exogyra  ponderosa. 

Crassatellites  roodensis  n.  sp. 

Plate  6S,  figures  1-4. 

Description. — Poorly  preserved  specimens  of  this  species  occur  in 
considerable  numbers  in  the  Black  Creek  formation  at  Hodge's  old 
mill  site,  Marion  County,  S.  C,  and  specimens  in  a  better  state  of 
preservation  are  fairly  common  in  the  lower  part  of  the  Ripley  forma- 
tion on  Chattahoochee  River  (G-a.-Ala.),  at  Lower  Roods  Bend  and 
at  Woolridge  Landing.  A  slightly  crushed  specimen  from  Woolrk' 
Landing  ('Tipper  Roods  Bend")  is  designated  the  type  (PI.  68,  fig.  2). 

Shell  large,  elongated,  subtrigonal,  equivalve,  inequilateral,  depressed 
convex.  Beaks  small,  compressed,  approximate,  directed  slightly  for- 
ward and  situated  about  .25  the  length  of  the  shell  from  the  anterior 
extremity.  Umbonal  ridge  subdued  to  moderately  prominent.  Dorsal 
margins  sloping  from  the  beaks  at  an  angle  of  120  to  130  degrees.  Ap- 
proximate dimensions  of  the  type :  Length  52  mm.,  height  34  mm.,  con- 
vexity 8+  mm.  Lunule  and  escutcheon  distinct,  becoming  profound 
on  the  larger  specimens. 

Hinge  and  adductor  scars  normal.  Inner  margins  distinctly  crenu- 
lated. 

Anterior  margin  regularly  rounded;  ventral  margin  broadly  and 
regularly  rounded  anteriorly,  becoming  a  little  sinuous  posteriorly 
on  many  specimens;  posterior  margin  sharply  rounded  below  at  the 
extremity,  above  which  is  a  short  truncation  strongly  inclined  forward 
and  rounding  broadly  into  the  dorsal  margin ;  the  latter  is  slightly  con- 
cave, nearly  straight,  or  a  little  sinuous. 

Surface  marked  by  pronounced,  irregular,  closely  spaced,  concentric 
ridges   and  undulations  which  become  coarser  toward  the   base. 

Remarks. — The  species  differs  from  C.  hodgei  chiefly  in  size,  being 
on  the  average  nearly  twice  as  large.  Most  of  the  individuals  found 
at  the  two  principal  localities,  Roods  Bend,  Chattahoochee  River,  and 
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Hodge's  old  mill  site,  South  Carolina,  are  as  large  as  the  figured  speci- 
mens, while  the  many  individuals  of  C.  hodgei  found  at  several  localitias 
in  North  Carolina  are  no  larger  than  the  specimens  illustrated. 

0.  pteropsis  Conrad,  though  similar  in  shape  to  C.  roodensis,  is  a 
smaller,  proportionately  longer,  more  sharply  pointed,  and  smoother 
form. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31747. 
From  Roods  Bend,  Chattahoochee  River,  Ala.  (5396). 

Occurrence  in  South  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone) : 
Hodge's  old  mill  site,  Marion  County   (5372). 

General  distribution. — New  Jersey — Numerous  casts  in  the  collection 
of  the  Geological  Survey  of  New  Jersey,  State  Museum,  Trenton,  from 
the  Wenonah  sand  near  Marlboro,  referred  by  Weller  to  Crassatellites 
tramversus  (Gabb),  are  closely  allied  to  C.  roodensis,  and  may  be 
questionably  regarded  as  identical.  On  some  of  the  specimens  the 
beak  appears  to  be  a  little  too  far  back,  as  in  Weller's  figured  specimen 
(his  PL  61,  fig.  5),  but  this  may  have  been  caused  by  compression. 
The  type  of  C.  transversus  (Gabb)  is  a  perfect  internal  cast;  compared 
with  C.  roodensis,  the  beak  is  more  prominent  and  is  farther  removed 
from  the   anterior   end. 

Chattahoochee  region,  Georgia-Alabama — Lower  part  of  Ripley  for- 
mation (upper  part  of  Exogyra  ponderosa  zone)  :  Public  road,  4  miles 
northeast  of  Buena  Vista,  Ga.  (5381)  ;  Chattahoochee  River  at  Flor- 
ence, Ga.  (5395),  at  Woolridge  Landing  or  Roods  Upper  Bend  (5396, 
6402),  and  at  Roods  Lower  Bend  (6401). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  "Conecuh  Falls,"  Union  Springs  (6820)  ;  cut  of 
Central  of  Georgia  Railway,  one-half  mile  west  of  Union  Springs  (6815). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Crassatellites   (?)   conradi  (Whitfield) 

Plate  67,  figures  10-16. 

1875.  Crassatellites  pteropsis  Conrad  (regarded  as  a  young  individ- 
ual), Geol.  Survey  North  Carolina  Rept.,  vol.  1  (by  W.  C. 
Kerr),  App.  A,  p.  6,  PL  1,  fig.  25. 

1886.  Gouldia  Conradi  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  125,  PL  18,  figs.  1-3.  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  1,  p.  125,  PL  18,  figs.  1-3,  1886.) 
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1905.  Eriphyla  convadl  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 
57,   p.   14. 

1907.  Eriphyla  conradi  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  550,  PL  60,  figs.  4-8. 

Description. — Shell  small,  thin,  subquadrilateral  in  outline,  equi- 
valve,  inequilateral,  depressed  convex.  Beaks  incurved,  direct,  approxi- 
mate, situated  about  two-fifths  the  length  of  the  shell  from  the  anterior 
extremity.  Antero-  and  postero-dorsal  margins  nearly  straight,  the 
latter  a  little  the  longer,  the  two  meeting  at  the  beak  at  an  angle  slight- 
ly greater  than  a  right  angle;  umbonal  ridge  subdued,  broadly  rounded. 
Dimensions  of  the  largest  specimen  in  the  collections,  a  left  valve: 
Length  6.5  mm.,  height  4.5  mm.,  convexity  1.5  mm. 

Hinge  of  left  valve  with  two  cardinal  teeth  separated  by  a  deep 
socket ;  the  anterior  cardinal  is  only  partially  separated  from  the  upper 
end  of  the  anterior  lateral  tooth;  the  posterior  cardinal  is  prominent 
where  it  is  somewhat  elongated  horizontally  below;  above  it  is  partially 
crowded  out  by  the  cartilage  pit  which  lies  just  behind  its  upper  por- 
tion. Anterior  lateral  tooth,  narrow,  straight,  and  long,  extending 
past  the  anterior  adductor  scar ;  a  narrow,  long,  posterior  lateral  socket, 
bounded  above  by  a  prominent  thin  carina,  and  below  by  a  low,  nar- 
row, round-topped  tooth,  extends  from  just  back  of  the  cartilage  pit 
backward  past  the  posterior  adductor  scar.  On  the  right  valve  a  promi- 
nent cardinal  tooth  corresponds  to  the  deep  socket  of  the  left  valve; 
just  back  of  the  upper  end  of  this  tooth  is  the  rather  deeply  impressed 
cartilage  pit;  below  the  pit  is  a  low  projection  elongated  in  the  hori- 
zontal direction,  the  crest  of  which  curls  downward  and  overhangs  an 
elongated  shallow  depression;  in  front  of  the  cardinal  tooth  is  an  ob- 
lique socket  which  accommodates  the  anterior  cardinal  tooth  and  the 
upper  end  of  the  posterior  lateral  tooth  of  the  left  valve ;  the  posterior 
lateral  tooth  of  the  right  valve  is  long,  narrow,  straight,  and  fits  into 
the  corresponding  depression  of  the  left  valve;  the  anterior  lateral 
of  the  left  valve  fits  into  a  long,  shallow  socket  in  the  right  valve,  which 
is  bounded  above  by  a  thin  prominent  carina,  and  below  by  a  narrow, 
low,  round-crested  tooth. 

Lunule  and  escutcheon  distinct.  Adductor  scars  small,  subtrigonal, 
high  in  the  shell,  occupying  positions  beneath  the  lateral  teeth  and 
sockets.  Pallial  line  simple  and  distant  from  the  margin.  Inner  mar- 
gin bounded  by  a  narrow,  shallow  groove  bordered  without  by  a  narrow, 
thin  carina  and  within  by  a  narrow,  round-crested  ridge,  the  latter  not 
distinctly   developed   in   young  individuals. 
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Anterior  margin  rather  sharply  rounded;  ventral  margin  very  broad- 
ly and  regularly  rounded;  posterior  margin  squarely  and  nearly  ver- 
tically subtruncated. 

Surface  marked  by  regularly  spaced,  shallow  concentric  depressions 
and  low  ridges;  the  crest  of  each  ridge  supports  a  thin,  prominent, 
downward  curling  lamella,  but  as  these  lamellae  are  extremely  fragile 
only,  remnants  of  them  can  be  seen  on  some  specimens.  The  concentric 
markings  curve  more  sharply  where  they  cross  the  umbonal  ridge,  the 
degree  of  curvature  increasing  somewhat  toward  the  outer  margin  of 
the  larger  individuals. 

Remarks. — This  species  was  originally  described  by  Whitfield  under 
the  generic  name  Gouldia  and  was  later  referred  by  Johnson  to  Eriphyla. 
I  have  compared  the  North  Carolina  specimens  with  the  original  figures 
of  Eriphyla  umbonata  Gabb,1  the  type  species  of  the  genus  Eriphyla, 
and  they  do  not  belong  to  that  genus.  In  the  character  of  the  lateral 
teeth  and  sockets  and  in  the  submerged  positions  of  the  adductor  scars 
with  relation  to  these  laterals,  the  North  Carolina  specimens  resemble 
Crassinella,  of  which  Gouldia  is  a  synonym,  a  group  of  Tertiary  and 
Recent  shells  which  Doctor  Dall  makes  a  subgenus  of  Grassatellites, 
The  cardinal  teeth,  however,  are  essentialy  like  those  of  the  other  rep- 
resentatives of  the  genus  Grassatellites  in  the  Upper  Cretaceous,  and 
they  differ  markedly  from  the  cardinal  teeth  of  Crassinella. 

Types. — The  types  of  this  species,  which  are  from  the  "Woodbury 
clay  near  Haddonfield,  N.  J.,  are  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia;  they  appear  to  be  identical  with  the 
specimens  from  Snow  Hill,  N.  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  5348;  and  the  Conrad  collection,  U.S.N.M. 
cat.  No.  31932,  31978). 

General  distribution. — New  Jersey — Merchantville  clay  (lower  part 
of  Exogyra  ponderosa  zone?):  Jamesburg;  Lenola ;  Merchantville. 
Woodbury  clay  {Exogyra  ponderosa  zone)  :  Near  Matawan ;  Haddon- 
field. 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway,  one-half  mile 
west  of  Union  Springs  (6815)  ;  "Conecuh  Falls,"  Union  Springs  (6820). 

Range. — Exogyra  ponderosa  zone. 

iG-eol.    Survey   California,   Paleontology,    vol.    1,   p.    180,    PI.    24,   fig-s.    162,    162a.    1864. 
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Crassatellites  sp. 

Plate  68,  figures  5-7. 

Description: — A  few  well  preserved  lithified  casts  of  the  interior  of 
Crassatellites  have  been  found  in  the  Peedee  formation  of  the  Carolinas; 
they  appear  to  be  different  from  any  described  species,  but  without  the 
surface  characters  it  seems  best  not  to  apply  a  new  name  to  them. 

Shell  subovate  in  outline,  equivalve,  inequilateral,  depressed  convex. 
Beaks  incurved,  prosogyrate,  approximate,  situated  about  two-fifths 
the  length  of  the  shell  from  the  anterior  extremity.  Approximate  di- 
mensions of  the  specimen  shown  in  Plate  68,  figure  6:  Length  60  mm., 
height  47  mm.,  convexity  10-|-mm. 

Adductor  scars  moderately  impressed,  pallial  line  simple,  inner  mar- 
gin finely  crenulated. 

Anterior  margin  regularly  rounded;  ventral  margin  broadly  and 
regularly  rounded;  posterior  margin  rather  sharply  rounded  below  at 
the  extremity,  broadly  subtruncated  above,  rounding  broadly  into  the 
postero-dorsal  margin. 

Surface  characters  not  observed. 

Remarks. — This  is  a  higher  and  more  strongly  compressed  form  than 
either  C.  vadosus  (Morton)  or  C.  linteus  (Conrad),  both  of  which  oc- 
cur in  the  upper  part  of  the  zone  of  Exogyra  costata  in  the  eastern 
Gulf  region.  It  appears  to  be  closely  allied  to  C.  subplanus  (Conrad), 
which,  however,  differs  in  the  greater  convexity  of  the  postero-dorsal 
margin. 

Distribution  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone)  :  French  Brothers'  quarry,  Rocky  Point,  K  C.  (778,  8280)  ; 
phosphate  quarry  at  Castle  Hayne,  N".  C.  (780)  ;  Allisons  Landing, 
Peedee  Paver,  S.  C. 

Unidentified  specimens  of  Crassatellites 

Other  specimens  of  Crassatellites,  mostly  casts  too  poorly  preserved 
for  specific  identification,  have  been  found  at  the  following  localities 
in  North  Carolina: 

Snow  Hill  calcareous  member  of  Black  Creek  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Black  River  at  an  exposure  64  miles 
above  Wilmington  (5359),  at  an  exposure  near  Ivanhoe,  56%  miles 
above  Wilmington  (5363),  and  at  an. exposure  56%  miles  above  Wil- 
mington  (5364);  Cape  Fear  River  at  Walkers  Bluff  (5368). 

Peedee    formation    (Exogyra    costata   zone)  :      Neuse    River,    at    an 
exposure  34%  miles   above  New  Bern    (4137)  ;   Black  Rock  Landing, 
Cape   Fear   River    (5371)  ;    Hilton   Park,   Wilmington    (4143);    north 
shore  of  Waccamaw  Lake    (4146). 
19 
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Superfamily  LUCINACEA 

Family  UNICARDIIDAE 

Genus  UNICARDIUM  d'Orbigny 

Tlie  species  which  Conrad1  described  under  the  name  Sphaerella 
concentrica,  from  the  Ripley  formation  at  Eufaula,  Ala.,  belongs  in 
the  genus  Unicardum.  Accompanying  the  description  of  the  species 
is  a  description  of  the  genus  Sphaerella,  so  worded  as  to  convey  the 
impression  that  the  genus  was  here  defined  for  the  first  time,  and  that 
his  S.  concentrica  was  the  type  species.  Conrad2  had,  however,  pre- 
viously described  a  Sphaerella  from  the  Miocene  of  Virginia,  the  type 
species  being  S.  subvexa.  Doctor  Dall  regards  Sphaerella  as  a  section 
under  Diplodonta.  Unicardium  concentricum  and  S.  subvexa  are 
totally  different  in  their  hinge  characters. 

Unicardium  neusense  n.  sp. 

Plate  69,  figures  1-3. 

Description. — This  species  is  represented  in  the  North  Carolina  col- 
lections by  10  specimens  from  Whiteley  Creek  Landing,  Neuse  River, 
imperfectly  preserved  in  a  rather  glauconitic  sand;  the  left  valve 
shown  in  Plate  69,  figure  1,  is  named  the  type. 

Shell  rather  thin,  subcircular  in  outline,  moderately  convex,  equi- 
valve,  nearly  equilateral.  Beaks  rather  prominent,  incurved,  approxi- 
mate, prosogyrate,  about  centrally  situated.  Antero-dorsal  slope  ab- 
rupt; postero-dorsal  slope  steep,  becoming  slightly  concave  toward 
the  margin.  Dimensions  of  the  type:  Length  16  mm.,  height  15  mm., 
convexity  6  mm.  Dimensions  of  a  larger  left  valve:  Length  19  mm., 
height  18.5  mm.,  convexity  7  mm. 

Hinge  very  narrow,  not  well  preserved,  but  apparently  nearly  eden- 
tulus.  Ligamental  groove  external,  moderately  long,  narrow,  deeply 
impressed.     Lunule  and  escutcheon  not  defined. 

Surface  marked  by  strongly  developed,  concentric,  acute  ridges, 
spaced  at  intervals  of  1  mm.  and  less,  with  intervening  fine  incremental 
lines. 

Remarks. — The  species  has  its  nearest  ally  in  Unicardium  concen- 
tricum (Conrad),  (=Sphaerella  concentrica  Conrad),  from  which  it 
differs  in  its  more  nearly  circular  outline,  its  less  elevated  antero-  and 
postero-dorsal  margins,  its  narrower  umbonal  inflation,  and  in  its 
coarser  and  more  regularly  spaced  concentric  markings. 


iAcad.  Nat.  Sci.  Phila.  Jour.,  new  ser.,  vol.  4,  p.  280,  PI.  46,  fig.  4,  1860. 
2Fo3.  Medial  Tert.,  p.   17,   PI.  10,  fig.  2,   1838. 
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Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31753. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Whiteley  Creek  Land- 
ing, Neuse  Kiver,  N.  C.  (5354). 

Family  LUCINIDAE 

Genus  LUCINA  Bruguiere 

Lucina  glebula  Conrad 

Plate  69,  figures  4-6. 

?  1869 Conrad,   Amer.    Jour.    Conchology,   vol.    5, 

PI.  9,  fig.  14.   (Figure  without  name  or  description;  ques- 
tionably  this   species.) 
1875.     Lucina  glebula  Conrad,  Geol.  Survey  North  Carolina  Kept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  7,  PL  1,  fig.  18. 

?  1885.     Lucina  cretacea  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.   129,   PL   18,  figs.   23-25.      (Geol.    Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  129,  PL  18,  figs.  23-25,  1886.) 
1905.     Lucina   cretacea   Johnson.   Acad.   Nat.    Sci.    Proc.,   vol.    57, 
p.  15. 

1907.     Lucina  cretacea  Weller,  Geol.   Survey  New  Jersey,   Paleon- 
tology, vol.  4,  p.  570,  PL  62,  fig.  18. 

Description. — In  1869  Conrad  published  a  figure  of  a  Lucina,  without 
name  or  description,  which  was  questionably  a  young  individual  of 
this  species.  In  1875  the  same  author  described  and  figured  Lucina 
glebula,  from  Snow  Hill,  N.  C.  The  Conrad  collection  from  Snow  Hill 
contains  one  right  valve  labeled  in  his  handwriting  Lucina  cretacea, 
which  agrees  very  closely  with  the  original  figure  of  Lucina  glebula, 
and  as  he  states  that  one  specimen  only  was  found,  this  specimen  is 
probably  the  type  of  the  species.  Evidently  he  intended  to  use  the 
specific  name  cretacea,  but  discovered  that  the  name  had  been  preoccu- 
pied by  Gabb  for  a  Lucina  from  the  Cretaceous  of  California,  after 
which  he  chose  another  name  for  the  species.  Whitfield,  evidently  aware 
of  Conrad's  original  intention,  but  unaware  that  the  name  had  already 
been  used  or  that  Conrad  had  described  the  species  under  a  different 
name,  used  the  name  cretacea  and  credited  it  to  Conrad. 

The  Snow  Hill  specimen,  which  is  probably  the  type  (Plate  69, 
fig.  4),  is  waterworn  and  the  more  delicate  surface  sculpture  has  been 
largely  destroyed.  A  more  perfect  specimen  from  Blufftown,  Chatta- 
hoochee Piver,  regarded  as  belonging  to  this  species,  is  shown  in 
Plate  69,  figures  5,  6. 
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Shell  broadly  subelliptical  in  outline,  equivalve,  slightly  inequi- 
lateral, depressed  convex.  Beaks  low,  incurved,  approximate,  slightly 
prosogyrate,  situated  a  little  in  advance  of  the  midlength.  Umbonal 
ridge  depressed,  moderately  denned,  slightly  arched  in  its  trend,  extend- 
ing from  the  beak  to  the  lower  posterior  extremity.  Back  of  and  above 
the  umbonal  ridge  is  a  depressed  area  extending  from  the  beak  to  the 
posterior  margin,  becoming  wider  posteriorly.  Dimensions  of  the 
type  (?)  specimen:    Length  31  mm.,  height  26  mm.,  convexity  7  mm. 

Hinge  of  right  valve  with  one  pseudo-cardinal  tooth  directed  down- 
ward and  a  little  backward,  in  front  of  the  lower  end  of  which  is  a 
small  pit,  and  back  of  which  is  a  broad,  oblique,  triangular  depression. 
Anterior  lateral  tooth  obsolete;  back  of  the  triangular  depression  is 
a  nearly  horizontal,  moderately  strong  nymph,  bordered  above  by  the 
shallow  ligamental  groove  which  is  rather  deeply  submerged  below  the 
margin.  As  the  hinge  of  the  left  valve  has  corresponding  and  not  al- 
ternate prominences  and  depressions,  these  features  can  scarcely  be 
termed  teeth  and  sockets.    Lunule  small  and  short. 

Anterior  adductor  scar  long,  relatively  narrow,  the  lower  two-fifths 
of  its  length  separated  from  the  pallial  line  by  a  profound  sulcus-like 
indentation;  posterior  adductor  not  clearly  distinguishable.  Pallial 
line  simple.  Inner  margin  finely  crenulated  on  well  preserved  speci- 
mens. 

Dorsal  margin  long,  slightly  arched  back  of  the  beak,  slightly  con- 
cave on  front  of  the  beak.  Anterior  margin  truncated  above,  passing 
below  by  a  broad,  subobtuse  angle  into  the  rather  broadly  and  nearly 
regularly  rounded  ventral  margin;  posterior  margin  truncated  and  a 
little  concave  above  the  extremity. 

Surface  of  well  preserved  specimens  marked  by  concentric,  somewhat 
irregularly  spaced,  prominent,  thin  lamellae,  which  curl  downward 
and  touch  the  surface  below,  forming  round  crested  hollow  ridges.  The 
interspaces  are  nearly  flat  and  are  marked  only  by  fine  growth  lines. 
On  the  type  (?)  specimen  the  prominent  down-curling  lamellae  have 
been  broken  or  worn  away. 

Remarks. — The  shells  from  Haddonfield,  xaT.  J.,  described  by  Whit- 
field under  the  name  Imcina  cretacea  may  be  identical  with 
L.  glebula  Conrad,  though  they  are  all  smaller.  His  figured  specimen 
is  14  mm.  long,  while  Conrad's  type  is  31  mm.  long. 

Type.— The  Conrad  collection  (?),  IT.  S.  1ST.  M.  cat.  No.  31933. 
From  Snow  Hill,  K  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collection). 
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General  distribution. — New  Jersey — According  to  Weller,  L:  cre- 
tacea,  which  is  probably  a  synonym  of  L.  glebula,  has  been  found  in 
New  Jersey  at  the  following  localities:  Magothy  formation  ("ClifF- 
wood  clay")  :  Cliffwood  Point;  near  Matawan.  Woodbury  clay  {Exo- 
gyra ponderosa  zone)  :  Near  Haddonfield;  Crosswicks;  near  Matawan; 
Lorillard.  Eedbank  sand  {Exogyra  costata  zone):  Shrewsbury  River; 
near  Middletown. 

Chattahoochee  region,  Georgia-Alabama — Tombigbee  sand  member 
of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Cut 
of  Seaboard  Air  Line  Railway,  2^  miles  northwest  of  Cusseta,  Ga. 
(5379);  Blufftown,  Chattahoochee  River,  Ga.  (844,  5392,  6405).  Low- 
er part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Woolridge  Landing,   Chattahoochee  River,   Ala.    (5396). 

Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Hatchechubbee  Creek  at  wagon  bridge 
one-half  mile  south  of  Pittsview  (6S08)  ;  Hatchechubbee  Creek  at  cross- 
ing of  Seaboard  Air  Line  Railway,  2  miles  west  of  Pittsview  (6809). 
Lower  part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :     "Conecuh  Falls,"   Union  Springs    (6820). 

Arkansas — Questionably  in  the  Brownstown  marl  {Exogyra  ponde- 
rosa zone)  :  Two  miles  north  of  Mills  Ferry,  12  miles  north  of  Ash- 
down,  in  Sevier  County   (7484). 

Range. — With  the  exception  of  the  one  occurrence  in  the  Redbank 
sand  {Exogyra  costata  zone),  reported  by  Weller,  the  species  is  known 
only  from  the  Exogyra  ponderosa  zone. 

Lucina  parra  n.  sp. 

Plate  69,  figures  7-10. 

Description. — Shell  small,  equivalve,  subequilateral,  subcircular  or 
broadly  subovate  in  outline,  depressed  convex.  Beaks  small,  very 
slightly  prominent,  approximate,  incurved,  slightly  prosogyrate,  situ- 
ated slightly  back  of  the  midlength.  Umbonal  ridge  represented  by  a 
very  slight  inflation;  back  of  and  above  the  umbonal  inflation  is  a 
slightly  compressed  area  extending  radially  from  the  beak  to  the 
posterior  extremity.  Approximate  dimensions  of  the  type,  a  right 
valve  (PI.  69,  figs.  7,  8)  :  Length  7.5  mm.,  height  7  mm.,  convexity 
1.5  mm.     Lunule  short  and  deeply  impressed. 

Hinge  of  right  valve  with  one  large  triangular,  slightly  bifid  cardi- 
nal tooth,  in  front  of  which  is  a  rather  narrow,  deep,  nearly  vertical 
socket,  and  back  of  which  is  an  oblique  socket  with  a  very  low  pos- 
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terior  wall.  Slightly  in  advance  of  the  short,  deeply  impressed  luimle 
is  a  short,  prominent,  anterior  lateral  tooth;  more  distant  than  the 
anterior  lateral  tooth  is  a  still  shorter,  thin,  prominent,  posterior  lateral 
tooth.  Ligamental  groove  long,  partly  submerged,  moderately  im- 
pressed, bordered  below  by  a  low  nymph.  Left  valve  with  a  deep,  tri- 
angular, cardinal  socket  in  front  of  which  is  a  nearly  vertical  promi- 
nent* cardinal  tooth,  and  back  of  which  is  an  oblique  low  cardinal  tooth. 
A  pair  of  distant,  short,  anterior  lateral  teeth  separated  by  a  deep 
socket  and  a  similar  pair  of  more  distant,  posterior  laterals  and 
socket  accommodate  the  laterals  of  the  right  valve. 

Anterior  adductor  scar  long,  narrow,  the  lower  half  separated  from 
and  diverging  rather  widely  from  the  pallial  line;  posterior  adductor 
scar  small,  subelliptical.  Pallial  line  simple.  Beginning  about  half- 
way between  the  posterior  adductor  scar  and  the  apex  a  narrow  muscle 
scar  extends  obliquely  downward  and  forward  nearly  to  the  lower  end 
of  the  anterior  adductor  scar.  The  remaining  inner  surface  is  granu- 
lated.    Inner  margin  faintly  and  finely  crenulated. 

The  margins  of  the  shell  form  a  broad  subellipse  with  a  slight,  nearly 
vertical  posterior  subtruncation.  Surface  marked  by  concentric,  some- 
what irregularly  spaced,  narrow,  distinct  ridges,  which  in  general  become 
more  widely  spaced  away  from  the  umbonal  portion  of  the  shell. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31757. 
From  Snow  Hill,   W:   C. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  5384;  the  Conrad  collection,  U.  S.  N.  M. 
cat.  No.  31979;  and  probably  U.  S.  N.  M.  cat.  No.  7715);  Contentnea 
Creek,  6  miles  below  Snow  Hill  (4142);  Blue  Banks  Landing,  Tar 
River   (5347);  Auger  Hole  Landing,  Neuse  River   (5353*). 

Occurrence  in  New  Jersey. — Well  of  Mrs.  Samuel  Shreeve,  Mount 
Laurel,  depth  150-160  feet  (horizon  of  the  Woodbury  clay   ?). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Unidentified  specimens  of  Lucina 

Specimens  of  Lucina  too  poorly  preserved  for  specific  identification 
have  been  found  at  three  localities  in  the  Carolinas,  as  follows :  Iron 
Mine  Landing,  Black  River,  N.  C.  (5366)  ;  Hodge's  old  mill  site,  3% 
miles  southeast  of  Mullins,  Marion  County,  S.  C.  (5372)  ;  Kings  Bluff, 
Cape  Fear  River,  N.  C.  (3448)  ;  Jeffreys  Creek  on  the  Myers  place, 
500  feet  east  of  the  Georgetown  road,  Florence  County,  S.  C.  (3191). 
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Genus  BRACHYMERIS  Conrad 

1875.  Brachymeris  Conrad,  Geol.  Survey  North  Carolina  Rept.,  vol. 
1  (by  W.  C.  Kerr),  App.  A,  p.  6. 

1875.  Arene  Conrad,  Geol.  Survey  North  Carolina  Kept.,  vol.  1 
(by  W.  C.  Kerr),  App.  A,  p.  6. 

A  careful  comparison  of  the  hinge  characters  of  the  two  species 
described  by  Conrad  under  the  two  generic  names  Brachymeris  and 
Arene  fails  to  reveal  any  essential  difference  between  them;  the  former 
name  appears  first  in  the  work  cited  and  is  given  the  preference.  A 
right  and  a  left  valve  in  the  Conrad  collection  from  Snow  Hill,  N.  C, 
labeled  Brachymeris  alia  in  his  handwriting,  have  the  hinges  almost 
perfectly  preserved,  and  the  following  description  of  the  generic 
characters  is  based  on  these  specimens. 

Dental  formula  01  .     Hinge   of  left   valve   with   two    cardinal 

teeth  separated  by  a  deep  triangular  socket;  the  posterior  cardinal  is 
long,  narrow,  and  oblique;  the  anterior  cardinal  is  broad,  triangular, 
and  deeply  bifid.  In  front  of  the  anterior  cardinal  a  bench  runs  for- 
ward bordered  above  by  a  high  marginal  carina;  on  the  bench  at  a 
distance  from  the  beak  is  a  short,  prominent  lateral  tooth.  A  deeply 
impressed,  partly  submerged,  narrow  ligamental  groove  extends  from 
the  beak  to  the  posterior  hinge  extremity,  and  is  bordered  below  by  a 
rather  prominent  nymph.  Hinge  of  right  valve  Avith  two  cardinal 
teeth  separated  by  a  deep,  triangular  socket;  the  posterior  cardinal  is 
triangular  and  deeply  bifid,  while  the  anterior  cardinal  is  long,  narrow, 
and  oblique.  As  in  the  left  valve,  a  bench  bordered  by  a  high  marginal 
carina  runs  forward  from  in  front  of  the  anterior  cardinal,  and  at  a 
distance  from  the  beak  bears  a  short  socket  bordered  by  a  pair  of  low 
lateral  teeth.  Ligamental  groove  and  nymph  as  in  the  left  valve.  An- 
terior adductor  scar  moderately  large,  squarish;  posterior  scar  sub- 
ovate,  elongated  in  the  vertical  direction.  Pallial  line  simple.  Inner 
surface  indistinctly  striated  radially.  Inner  margins  without  crenula- 
tions.     Lunule  and  escutcheon  lacking. 

The  hinge  of  a  less  perfectly  preserved  left  valve  of  Brachymeris 
carolinensis  (Conrad)  (=Arene  carolinensis  Conrad)  is  like  the  hinge 
of  Brachymeris  alia  except  that  the  bench  running  forward  in  front  of 
the  anterior  tooth  is  excavated  along  its  upper  margin,  forming  the 
so-called  channel  described  by  Conrad. 

Conrad  placed  this  genus  in  the  family  Crassatellitidae,  but  the  pres- 
ence of  a  well  defined  ligament  and  the  absence  of  a  resilium  exclude  it 
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from  that  family.  The  dental  formula  of  the  cardinal  teeth  is  identical 
with  that  of  the  Lucinidae,  but  the  anterior  adductor  scar  is  not  elong- 
ated and  partly  separated  from  the  pallial  line  as  in  typical  members 
of  this  family  to  which  it  is  tentatively  referred. 

Braclivnieris  alta  Conrad 

Plate  69,  figures  11-15. 

1875.  Brachymeris  alta  Conrad,  Geol.  Survey  North  Carolina  Rept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  6,  PL  1,  fig.  16; 
PI.  2,  fig.  23. 

Description. — Two  specimens,  a  right  and  a  left  valve,  are  in  the 
Conrad  collection  from  Snow  Hill,  1ST.  C.  They  are  labeled  Brachy- 
meris alta  Conrad  in  his  handwriting,  but  they  do  not  appear  to  be  the 
figured  specimens;  the  left  valve  is  smaller  than  the  left  valve  figured, 
and  the  matrix  had  not  been  removed  from  either  of  the  specimens. 

Shell  subovate  in  outline,  distinctly  oblique  in  the  antero-ventral 
direction,  equivalve,  inequilateral,  moderately  ventricose.  Beak  small, 
slightly  prominent,  incurved,  direct,  situated  about  two-thirds  the 
length  of  the  shell  from  the  anterior  extremity.  Postero-dorsal  slope 
steep,  a  little  concave,  and  bounded  in  front  by  a  distinct  angulation. 
Dimensions  of  the  right  valve  shown  in  Plate  69,  figure  12  :  Length 
14.5  mm.,  height  14.5  mm.,  convexity  4  mm.;  one  left  valve  from 
Whiteley  Creek  Landing,  Neuse  River,  is  20  mm.  long. 

Postero-dorsal  margin  slightly  arched,  strongly  inclined;  anterior 
margin  sharply  rounded  below  the  midheight,  subtruncated  above; 
ventral  margin  broadly  rounded,  rising  posteriorly;  posterior  margin 
slightly  subtruncated. 

Surface  smooth  with  the  exception  of  fine  concentric  growth  lines 
and  slight,  irregular  growth  undulations.  Hinge  and  internal  charac- 
ters as  described  under  the  genus. 

Types. — The  specimens  originally  figured  are  probably  lost.  The 
two  specimens  in  the  Conrad  collection,  U.SI.M.  cat.  Nos.  31934, 
31935,  labeled  by  him,  are  probably  cotypes. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collection,  U.SI.M.  cat.  Nos.  31934, 
31935,  31980,  and  U.S.M.  cat.  Nos.  7706)  ;  Whiteley  Creek  Landing, 
Neuse  River  (5354). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 
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Brachynieris  carolinensis  (Conrad) 

Plate  69,  figures  16-18. 

1875.     Arene    Carolinensis    Conrad,    Geol.    Survey    North    Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  6,  PI.  1,  fig.  19. 

Description. — The  type  specimen  of  this  species  is  probably  lost. 
Figure  16,  Plate  69,  is  a  reproduction  of  Conrad's  original  figure.  The 
specimen  shown  in  figure  17  of  the  same  plate  is  from  Snow  Hill,  N.  C, 
and  agrees  closely  with  Conrad's  figure. 

Shell  subeircular  to  subsquarish  in  outline,  equivalve,  subequilateral, 
moderately  convex,  most  strongly  inflated  slightly  in  advance  of  the 
midlength.  Beaks  small,  very  slightly  prominent,  compressed,  incurved, 
situated  about  midway  of  the  length.  Postero-dorsal  slope  concave, 
bounded  in  front  by  a  subangular  ridge;  antero-dorsal  slope  moderately 
steep.  Dimensions  of  the  specimen  shown  in  Plate  69,  figure  17 : 
Length  11  mm.,  height  10.5  mm.,  convexity  3  mm. 

Hinge  with  two  cardinal  teeth  in  left  valve,  the  posterior  one  long, 
narrow  and  oblique,  and  the  anterior  one  large,  triangular,  and  deeply 
bifid ;  these  teeth  are  separated  by  a  deep,  triangular  socket.  Extending 
forward  from  in  front  of  the  anterior  cardinal  is  a  channeled  bench 
bordered  above  by  a  prominent  marginal  carina,  and  the  anterior  end  of 
the  bench  supports  a  short,  prominent  lateral  tooth.  A  narrow,  partly 
submerged,  ligamental  groove  extends  backward  from  the  beak  above  a 
moderately  prominent  nymph. 

Dorsal  margin  slightly  arched;  anterior  margin  subtruncated,  the 
truncation  inclining  slightly  forward;  ventral  margin  nearly  regularly 
and  rather  broadly  rounded ;  posterior  margin  subtruncated,  the  trunca- 
tion inclining  slightly  backward. 

Surface  smooth  with  the  exception  of  fine  concentric  growth  lines. 

Type. — The  specimen  originally  figured  is  probably  lost. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (5348). 

Occurrence  on  Chattahoochee  River. — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Blufftown, 
Chattahoochee  Piver  (6405)  ;  Banks  Landing,  Chattahoochee  River 
(5390). 

Range. — Exogyra  ponderosa  zone. 
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Superfamily  CARD  I  ACE  A 

Family  CARD  I  ID  AE 

Genus  CARDIUM  Linnaeus 

Subgenus  TRACHYCARDIUM  Morch 

Cardium  carolinense  Conrad 

Plate  70,  figures  10-12. 

1875.  Cardium  (Tr  achy  cardium)  Carolinensis  Conrad,  Geol.  Sur- 
vey North  Carolina  Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A, 
p.  7,  PL  2,  fig.  1. 

Description, — The  Conrad  collection  from  Snow  Hill  includes  one 
well  preserved  left  valve  labeled  in  his  handwriting  Cardium  (Tr achy- 
car  dium)  pervetum  Conrad.  The  specimen  agrees  well  in  size  and  out- 
line with  the  description  and  figure  of  Cardium  carolinense  Conrad,  and 
may  be  the  type,  but  if  so  the  figure  has  been  reversed  on  the  plate. 
Evidently  the  specific  name  on  the  label  was  a  proposed  name  which  was 
later  changed  to  the  one  used  in  the  description.  The  name  Cardium 
(Trachy cardium)  pervetum  is  listed  in  Conrad's  synopsis  of  the  Cre- 
taceous mollusca  of  North  Carolina,  which  forms  a  part  of  Appendix  A, 
pp.  13-17,  of  the  report  cited  in  the  synonymy,  but  no  such  species 
has  been  described  or  figured. 

Shell  thick,  with  a  subsquarish  outline,  a  little  higher  than  long, 
moderately  convex,  a  little  oblique.  Beaks  moderately  prominent,  broad, 
strongly  incurved,  approximate,  situated  near  the  midlength  of  the  shell ; 
umbonal  ridge  not  strongly  prominent,  and  not  angular;  postero-dor- 
sal  slope  steep.  Dimensions  of  the  figured  specimen:  Length  32  mm,, 
height  34  mm.,  convexity  11  mm. 

Hinge  of  left  valve  with  one  prominent,  triangular  anterior  cardinal 
tooth,  separated  by  a  deep  triangular  socket  from  a  less  prominent  nar- 
row, somewhat  oblique  posterior  cardinal;  anterior  lateral  tooth  rather 
long,  prominent,  and  inclined  only  slightly  forward  from  the  horizontal ; 
posterior  lateral,  shorter,  less  distant,  and  only  moderately  prominent. 
Ligamental  groove  short,  deeply  impressed,  bordered  by  a  strong  nymph. 

Adductor  scars  subequal,  of  moderate  size,  subovate  in  outline,  and 
situated  high  in  the  shell.  Pallial  line  simple,  but  posteriorly  retreats 
inward  and  meets  the  posterior  adductor  scar  on  its  inner  margin.  In- 
ner margin  of  the  shell  strongly  crenulated. 

Dorsal  margin  of  shell  broadly  arched;  anterior  margin  fullest  above, 
rounding  regularly  below  into  the  ventral  margin;  posterior  margin 
rather  sharply  rounded  below  at  the  extremity,  subtruncated  and  inclined 
forward  above. 
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Surface  marked  by  about  40  distinct  radiating  ribs;  those  in  front 
of  the  umbonal  ridge  are  broad  and  rather  flat-topped  and  are  separated 
by  narrow,  deep  depressions;  they  are  rendered  finely  rugose  by  small, 
closely  spaced,  somewhat  irregular,  transverse  ridges  which  appear  not 
to  bo  exactly  concentric.  The  ribs  back  of  the  umbonal  ridge  are  more 
angular,  more  widely  spaced,  and  are  distinctly  carinated. 

Remarks. — The  broad  topped  ribs  and  the  transverse  rugosities  on 
their  crests  are  the  chief  distinguishing  characteristics  of  the  species. 
Gabb1  referred  certain  specimens  from  Pataula  Creek,  Ga.,  to  this 
species,  but  in  a  good  collection  from  that  locality  there  are  no  speci- 
mens presenting  these  rib  characters. 

Type. — The  specimen  shown  in  Plate  70,  figures  10-12,  may  be  Con- 
rad's figured  specimen,  but  if  not  it  may  safely  be  considered  a  cotype. 
(The  Conrad  collection,  U.S.KM.  cat.  No.  31937,  from  Snow  Hill, 
N".  C.) 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  Greene  County  (785  ?;  the  Conrad  collection);  questionably  on 
Black  River  at  an  exposure  64  miles  above  Wilmington  (5359),  and  at 
Iron  Mine  Landing   (53'66). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Cardinm  vangliani  n.  sp. 

Plate  70,  figures  1-5. 

Description. — Shell  rather  thin,  vertically  subovate-elongate  in  out- 
line, slightly  oblique,  moderately  convex.  Beaks  rather  narrow,  moder- 
ately prominent,  nearly  direct,  strongly  incurved,  approximate,  situated 
slightly  in  advance  of  the  midlength.  Umbonal  ridge  distinct,  subangu- 
lar,  becoming  slightly  more  rounded  away  from  the  beak.  Posterior 
slope  steep,  anterior  slope  broadly  convex.  Dimensions  of  the  type : 
Length  17  mm.,  height  20  mm.,  convexity  7  mm.  Dimensions  of  the 
rather  large  specimen  shown  in  Plate  70,  fig.  4:  Length  21  mm.,  height 
25  mm.,  convexity  9  mm. 

Hinge  plate  rather  narrow  and  lateral  teeth  and  sockets  correspond- 
ingly narrow,  with  a  tendency  to  elongation.  Ligamental  groove  short 
and  deeply  impressed.  Inner  margin  distinctly  though  not  coarsely 
crenulated. 

Dorsal  margin  of  shell  gently  arched;  anterior  margin  broadly  and 
regularly  rounded,  passing  regularly  into  the  inclined  ventral  margin; 


'Gabb,   W.  M.,   Acad.    Nat.    Sci.    Phila.    Proc,   vol.    28,   p.    310,    1876. 
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lower  posterior  margin  subangular  at  the  extremity  of  the  umbonal 
ridge,  becoming  nearly  straight  above  and  curving  gently  forward  to 
meet  the  hinge  extremity. 

Surface  marked  by  40  to  45  radiating  ribs  which  on  the  umbonal 
ridge  are  strong  and  prominent,  becoming  smaller  and  weaker  both  an- 
teriorly and  posteriorly.  Centrally  the  ribs  have  narrowly  rounded 
crests  and  are  separated  by  deep,  narrow-bottomed  depressions,  the  ribs 
and  interspaces  being  about  equal  in  width;  on  both  the  anterior  and 
posterior  slopes  the  ribs  become  flattened  and  only  slightly  prominent. 

Remarks. — This  form  is  closely  related  to  Cardium  eufaulense  Con- 
rad, and  has  heretofore  been  referred  to  that  species  by  the  writer 
and  others.  It  is  to  be  distinguished  from  Cardium  eufaulense,  how- 
ever, by  its  greater  elongation  in  the  direction  of  the  height,  by  its  lesser 
convexity,  by  the  more  numerous,  finer  and  more  closely  spaced  ribs, 
and  by  the  much  finer  crenulations  on  the  inner  margin.  The  hinge 
plate  is  also  narrower  and  both  the  cardinal  and  lateral  teeth  are  smaller, 
the  latter  being  somewhat  more  elongated.  These  considerations, 
together  with  its  lower  stratigraphic  position,  fully  justifies  its  separa- 
tion from  Cardium  eufaidense. 

Type.— The  Conrad  collection,  U.S.N.M.  cat,  No.  31936.  From 
Snow  Hill,  N.  C.    Named  in  honor  of  Dr.  T.  Wayland  Vaughan. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Blue  Banks  Landing,  Tar  Kiver  (5347)  ;  Snow  Hill,  Greene  County 
(785;  5348;  U.S.N.M.  cat.  No.  7701;  the  Conrad  collection,  U.S.N.M. 
cat.  Nos.  31936,  31981);  Neuse  River,  at  Auger  Hole  Landing  (4160, 
5353),  and  at  Whiteley  Creek  Landing  (4136,  5354);  Black  River,  at 
Bryant  Newkirk's  marl  hole  (5358),  at  a  place  64  miles  above  Wilming- 
ton (5359),  and  at  Hatchers  Reaches  (5365). 

General  distribution. — New  Jersey — "Well  of  Mrs.  Samuel  Shreeve, 
Mount  Laurel,  depth  150-160  feet  (horizon  of  the  Woodbury  clay   ?). 

Chattahoochee  River,  Georgia-Alabama — Lower  part  of  Ripley  for- 
mation (upper  part  of  Exogyra  ponderosa  zone)  :  Florence  (5395)  ; 
Woolridge  Landing  (6401  A,  6402). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway,  1  mile  southwest  of 
Hatchechubbee  (6812)  ;  Central  of  Georgia  Railway,  one-half  mile  west 
of  Union  Springs  (6815). 

Range. — Exogyra  ponderosa  zone,  chiefly  in  the  upper  part  of  the 
zone. 


Cretaceous  Fossils  289 

Cardium  longstreeti  Weller  ? 

Plate  71,  figures  4-8. 

1907.     Cardium  longstreeti  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  579,  PI.  63,  figs.  21,  22. 

Description. — Specimens  of  Cardium  questionably  referred  to  this 
species  have  been  found  in  the  Snow  Hill  member  of  the  Black  Creek 
formation  at  several  localities  in  North  Carolina.  They  are  in  a  poor 
state  of  preservation,  chiefly  casts  and  crumbly  shells,  and  their  identi- 
fication must  remain  tentative  until  better  material  is  found.  Squeezes 
were  obtained  of  several  prints  which  appear  to  show  the  sculpture  ac- 
curately. Of  the  specimens  studied,  that  shown  in  Plate  71,  figure  6, 
agrees  closely  in  form  and  size  with  Weller's  species.  Much  larger 
specimens  are  found  at  some  of  the  North  Carolina  localities;  with  in- 
creasing size  they  appear  to  become  proportionately  more  ventricose. 

Shell  medium  to  large,  subcircular  to  broadly  subovate  in  outline,  a 
little  higher  than  long,  slightly  oblique.  Beaks  moderately  prominent, 
becoming  strongly  so  in  large  individuals,  incurved,  approximate,  ap- 
parently slightly  opisthogyrate,  situated  slightly  in  advance  of  the 
midlength.  Umbonal  ridge  well  marked,  subangular.  Shell  most  in- 
flated centrally.  Postero-dorsal  slope  steep;  anterior  slope  broadly 
rounded,  becoming  steep  above.  Dimensions  of  the  medium  sized  speci- 
men shown  in  Plate  71,  figure  6  :  Length  33  mm.,  height  35  mm.,  con- 
vexity 10  mm.  Dimensions  of  a  large  cast  (PI.  71,  fig.  7)  :  Length 
72  mm.,  height  72  mm.,  convexity  27  mm. 

Pallial  line  distant  from  the  margin  and  strongly  impressed  on  the 
casts.  Inner  margin  strongly  crenulated.  Radiating  lines  distinct  on 
the  internal  cast,  extending  more  than  halfway  from  the  margin  to  the 
beak. 

Dorsal  margin  arcuate;  anterior  and  ventral  margins  regularly 
rounded ;  posterior  margin  subangular  below,  becoming  subtruncated 
above,  and  rounding  into  the  dorsal  margin. 

Surface  marked  by  35  to  40  acute,  narrow,  prominent  ribs  which  in- 
crease in  size  from  the  anterior  extremity  to  the  umbonal  prominence, 
beyond  which  they  become  smaller.  As  shown  by  the  squeezes  of  several 
prints,  the  ribs  are  narrower  than  the  interspaces  and  are  regularly 
tuberculated,  more  distinctly  so  on  the  anterior  half  of  the  shell,  the 
tubercles  being  produced  by  projecting  portions  of  the  imbricating 
growth  lamellae.  These  lamellae  are  almost  as  prominent  on  the  sides 
as  on  the  crests  of  the  ribs,  a  feature  which  is  most  distinctly  developed 
on   the   larger   specimens. 
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Remarks. — In  poorly  preserved  specimens  this  species  is  difficultly 
separable  from  Cardium  carolinense,  C.  donohuense,  and  G.  penderense. 
With  good  material  the  following  differences  may  be  noted.  The 
broad,  flat-topped  ribs  and  narrow  interspaces  of  C.  carolinense  readily 
distinguish  it  from  C.  longstreeti.  In  G.  donohuense  the  ribs  are  more 
closely  spaced  and  less  acute,  the  interspaces  are  deeper  and  the  outline 
is  more  nearly  circular  than  in  C.  longstreeti.  C.  penderense  has  much 
less  prominent  and  more  numerous  ribs  than  any  of  the  three  species 
enumerated. 

Type. — Collection  of  the  New  Jersey  Geological  Survey,  State  Mu- 
seum, Trenton,  N,  J. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Black 
River  at  Mossy  Log  Landing  (5357),  at  Bryant  Newkirk's  marl  hole 
(5358),  at  a  place  64  miles  above  Wilmington  (5359),  at  Kerrs  Cove 
(5362),  at  Hatchers  Beaches  (5365),  and  at  Iron  Mine  Landing  (5366)  ; 
Neuse  River  at  Whiteley  Creek  Landing  (5354),  and  at  Auger  Hole 
Landing  (5353);  Cape  Fear  River  at  Walkers  Bluff  (4145). 

General  distribution. — New  Jersey — Wenonah  sand  (upper  part  of 
Exogyra  ponderosa  zone  ?)  :    Near  Crawfords  Corner. 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Cardium  donohuense  n.  sp. 

Plate  70,  figures  6-9. 

Description. — The  figured  specimens  are  all  from  the  base  of  the 
Peedee  formation  at  Donohue  Creek  Landing,  Cape  Fear  River,  N.  C. 
The  exterior  ornamentation  has  been  well  preserved  as  molds  in  calca- 
reous sandstone,  and  from  these  several  good  squeezes  have  been  made. 
The  specimen  from  which  the  squeeze  shown  in  Plate  70,  figure  6,  was 
made  is  designated  the  type. 

Shell  of  medium  size  and  thickness,  broadly  subovate  to  subcircular 
in  outline,  slightly  longer  than  high,  a  little  oblique.  Beaks  moderately 
prominent,  small,  incurved,  approximate,  directed  slightly  backward, 
situated  near  the  midlength  of  the  shell.  Umbonal  ridge  apparent, 
but  not  strongly  marked.  Shell  most  inflated  centrally.  Posterior  slope 
moderately  steep,  anterior  slope  broadly  convex.  Dimensions  of  the  in- 
ternal cast  shown  in  Plate  70,  figure  9 :  Length  29  mm.,  height  28  mm., 
convexity  9  mm. 

Inner  margin  strongly  crenulated,  pallial  line  and  adductor  scars 
faintly  impressed  on  the  casts,  radiating  lines  visible  on  casts  more  than 
halfway  to  beak. 
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Dorsal  margin  broadly  arcuate;  anterior  margin  rounding  regularly 
to  the  slightly  less  arcuate  ventral  margin  below;  posterior  margin 
rounding  rather  abruptly  below,  subtruncated  above,  curving  over  gently 
into  the  dorsal  margin.  Surface  marked  by  38  or  40  strong,  rather 
closely  spaced  ribs,  most  prominent  and  widely  spaced  on  the  uinbonal 
ridge,  becoming  smaller  both  anteriorly  and  posteriorly;  from  the  um- 
bonal  ridge  forward  to  the  anterior  extremity  the  ribs  are  round-crested 
and  are  separated  by  deep  U-shaped  interspaces  which  are  about  as  wide 
as  the  ribs;  on  the  anterior  slope,  especially  toward  the  margin,  the 
crests  of  the  ribs  are  rather  finely  tubereulated,  a  feature  which,  how- 
ever, seems  to  be  somewhat  variable;  on  the  posterior  slope  the  ribs  be- 
come less  prominent,  acute,  and  more  widely  spaced. 

Remarks. — This  species  differs  from  Cardium  longstreeti  Weller,  to 
which  it  is  closely  related,  in  the  following  characters:  The  ribs  are 
wider  and  approximately  equal  the  interspaces  in  width;  the  inter- 
spaces are  deeper  and  tend  to  be  more  U-shaped  in  cross-section;  the 
outline  is  more  nearly  circular  and  tends  to  be  a  little  longer  than  high. 
C.  penderense,  a  species  of  similar  size  and  form,  which  occurs  at  a 
higher  stratigraphic  position,  has  more  numerous,  plainer  and  less 
strongly  developed  ribs. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  Wo.  31762. 

Occurrence  in  North  Carolina. — Lower  part  of  Peedee  formation 
(lower  part  of  Exogyra  costata  zone)  :  Cape  Fear  River  at  Donohue 
Creek  Landing  (4158   ?,  5369 A). 

Cardium  penderense  n.  sp. 

Plate  71,  figures  1-3. 

Description. — This  species  is  founded  on  internal  casts  and  molds 
from  indurated  layers  in  the  upper  part  of  the  Peedee  formation.  The 
mold  from  which  the  squeeze  shown  in  Plate  71,  figure  1,  was  made 
is  named  the  type  (778). 

Shell  of  moderate  size  and  thickness,  broadly  subovate  to  subcircular 
in  outline,  a  little  longer  than  high,  moderately  convex,  slightly  oblique. 
Beaks  small,  moderately  prominent,  incurved,  approximate,  apparently 
slightly  opisthogyrate,  situated  at  about  the  midlength  of  the  shell. 
Umbonal  ridge  not  strongly  prominent,  subangular,  shell  fullest  about 
centrally;  posterior  slope  moderately  steep,  anterior  slope  broadly  con- 
vex, flattening  out  slightly  toward  the  margin  as  shown  in  the  cast. 
Dimensions  of  the  internal  cast  shown  in  Plate  71,  figure  2  :  Length 
29  mm.,  height  28  mm.,  convexity  9  mm. 
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Inner  margin  strongly  crenulated ;  anterior  adductor  scar  and  anterior 
portion  of  pallia!  line  rather  distinct  in  the  cast. 

Dorsal  margin  of  shell  broadly  arched;  anterior  and  central  margins 
broadly  and  regularly  rounded ;  posterior  margin  truncated,  inclined  for- 
ward, sub  angular  below,  rounding  into  the  dorsal  margin  above.  Sur- 
face marked  by  about  45  ribs  which,  are  as  shown  by  squeezes,  are  small, 
low,  plain,  and  broadly  V-shaped  in  cross-section,  with  slightly  rounded 
crests;  the  interspaces  are  about  equal  in  width  and  are  correspond- 
ingly V-shaped. 

Remarks. — The  more  numerous,  smaller,  and  non-prominent  ribs  are 
characters  which  distinguish  Cardium  pendereme  from  other  strati- 
graphically  lower  species  which  are  closely  allied  in  size  and  form.  It 
is  scarcely  to  be  confused  with  C.  eufaulense  Conrad,  which  is  higher 
and  has  fewer  and  more  prominent  ribs. 

Type,— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31766. 
From  Rocky  Point,  Pender.  County,  N.  C.  (778). 

Occurrence  in  North  Carolina. — Upper  part  of  Peedee  formation 
(upper  part  of  Exogyra  costata  zone)  :  Lowest  layer  in  French  Broth- 
ers' quarry,  Rocky  Point,  Pender  County  (778,  8280)  ;  lowest  layer  in 
quarry  at  Castle  Hayne,  New  Hanover  County  (780)  ;  Magnolia  Land- 
ing (and  quarry),  Cape  Fear  River  (4151,  8281)  ;  about  1  mile  south 
of  Elpaso  Postofhce,  Brunswick  County  (8284). 

Occurrence  in  Mississippi. — Ripley  formation  {Exogyra  costata 
zone)  :  Questionably  on  the  Locum  road,  1%  miles  northeast  of  Mo- 
lino,  Union   County    (6874). 

Range. — Exogyra  costata  zone. 

Subgenus  CRIOCARDIUM  Conrad 

1870.     Criocardium  Conrad,  Am.  Jour.  Conch.,  vol.  6,  p.  75. 
Type  Cardium  dumosum  Conrad. 

Cardium  alabamense  Gabb,  Cardium  hummeli  Weller,  Cardium 
uniformis  Weller,  Cardium  dumosum  Conrad,  Cardium  tenuistriatum 
Whitfield  (as  interpreted  by  Weller),  and  Cardium  conradi  n.  sp., 
possess  a  sufficiently  distinctive  type  of  sculpture  to  justify  grouping 
them  under  a  subgeneric  name.  In  all  the  ribs  are  low  and  some  or  all 
of  the  interspaces  are  occupied  by  rows  of  spines ;  typically  every  third 
row  of  spines  is  larger  than  the  intervening  rows,  though  some  species 
depart  from  this  order.  The  chief  characters  which  distinguish  the 
species  in  the  group  pertain  to  differences  in  form,  in  the  number  and 
spacing  of  the  ribs,  and  in  the  size  of  the  spines. 
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Cardium  dumosuni  Conrad 

Plate  72,  figures  5-8. 

1870.     Cardium    (Crio cardium)    dumosum   Conrad,  Am.  Jour.  Con- 

chology,  vol.  6,  p.  76. 
1885.     Cardium    (Criocardium)    dumosum    Whitfield,    U.    S.    Geol. 
Survey  Moil,  vol.   9,  p.   133,  PL  20,  figs.   9,   13    (not   figs. 
10,  11).     (Geol.  Survey  New  Jersey,  Paleontology,  vol.  1, 
p.  133,  PL  20,  figs.  9,  13   (not  figs.  10,  11),  1886.) 
1905.     Cardium  dumosum   Johnson,  Acad.   Nat.    Sci.   Phila.    Proc., 

vol.  57,  p.  15. 
1907.     Cardium  dumosum  Weller  (in  part),  Geol.  Survey  New  Jer- 
sey, Paleontology,  vol.  4,  p.  590.     (Probably  none  of  Well- 
er 's  figured  specimens  belong  to  this  species.) 
?  1916.     Cardium  dumosum  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  668. 
Description. — The   Conrad  collection  from   Snow  Hill  contains  one 
well   preserved   shell   labeled   in   his   handwriting   Cardium   dumosum. 
The  sculpture  appears  to  be  identical  with  that  of  the  type  of  C.  dumo- 
sum Conrad  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  which  has  been  figured  by  Whitfield  (his  PL  20,  fig.  9). 
In  form,  however,  the  Snow  Hill  specimen  is  more  distinctly  quadrate 
and  is  more  elongated  in  the  direction  of  the  height.    The  type  specimen 
shows  indications  of  having  been  subjected  to  some  crushing  and  has 
probably  been  compressed  just  enough  to  spread  the  sides  a  little,  pro- 
ducing  an   apparent   broad    and   subcircular   outline.      The   specimens 
figured  by  Weller  as  representing  C.  dumosum  (his  PL  65,  figs.  7-10) 
are  nearly  circular  in  outline  and  the  sculpture  is  finer;  they  probably 
belong  to  a  different  species.     C.  alabamense  Gabb  is  a  more  nearly 
circular  form  and  has  a  finer  sculpture.    Less  perfectly  preserved  speci- 
mens representing  this  species  have  been  found  at  several  other  locali- 
ties in  the  Snow  Hill  member  of  the  Black  Creek  formation  in  the  Caro- 
linas  and  at  several  localities  in  the  Eutaw  formation  of  the  eastern 
Gulf  region. 

Shell  of  medium  thickness,  subquadrate  in  outline,  noticeably  higher 
than  long,  moderately  convex,  scarcely  oblique.  Beak  slightly  promi- 
nent, becoming  more  prominent  in  large  individuals,  rather  broad,  in- 
curved, approximate,  nearly  direct,  situated  at  about  the  midlength. 
Umbonal  ridge  broadly  rounded,  not  prominent;  posterior  slope  moder- 
ately steep,  anterior  slope  less  steep  and  broadly  convex.  Dimensions  of 
the  large  individual  shown  in  Plate  72,  figure  8 :  Length  30  mm., 
height  33  mm.,  convexity  10  mm. 
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Hinge  normal ;  inner  margin  of  shell  rather  finely  crenulated.  On  the 
inner  surface  impressed  lines  corresponding  to  the  interspaces  of  the 
outer  surface  extend  from  the  margin  about  halfway  to  the  beak. 

Dorsal  margin  slightly  arched ;  anterior  margin  slightly  subtruncated, 
rounding  into  the  slightly  truncated  ventral  margin  which  inclines 
somewhat  toward  the  lower  posterior  extremity;  posterior  extremity 
almost  squarely  truncated,  subangular  below,  rounding  into  the  dorsal 
margin   above. 

Surface  marked  by  about  55  low,  broadly  rounded,  radiating  ribs 
with  interspaces  less  than  half  as  wide  as  the  ribs.  The  ribs  on  the 
anterior  slope  are  a  little  smaller  than  those  on  the  central  portion  of 
the  valve  and  some  of  the  ribs  on  the  posterior  slope  are  smaller.  All  the 
interspaces  are  occupied  by  rows  of  laterally  flattened  spines,  and  over 
the  greater  part  of  the  shell  the  spines  in  every  third  row  are  much 
larger  than  those  of  the  two  intervening  rows.  On  both  the  anterior 
and  posterior  slopes  rows  of  large  and  small  spines  may  alternate,  this 
being  especially  true  on  the  umbonal  ridge.  The  small  spines  are  about 
IV2  times  as  numerous  in  the  rows  as  are  the  larger  spines  of  the  ad- 
jacent rows.  The  spines  on  both  the  anterior  and  posterior  slopes  are 
larger  than  those  on  the  central  portion  of  the  shell,  the  largest  spines 
being  on  the  umbonal  ridge.  The  spines  on  the  anterior  slope  are  more 
densely  spaced  than  on  the  remainder  of  the  surface.  The  largest  spines 
are  about  1.5  mm.  high  and  the  smallest  are  mere  tubercles. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  the 
Woodbury  clay,  Haddonfield,  N.  J. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
Greene  County,  N.  C.  (the  Conrad  collection,  IT.S.N.M.  cat.  No. 
31939);  Whiteley  Creek  Landing,  Neuse  River,  N.  C.  (4136,  5354); 
questionably  on  Black  River,  64  miles  above  Wilmington  (53*59)  ; 
Hodge's  old  mill  site,  3%  miles  southeast  of  Mullins,  Marion  County, 
S.  C.   (5372). 

General  distribution. — New  Jersey — Woodbury  clay  (Exogyra  pon- 
derosa zone)  :  Near  Haddonfield. 

Delaware — Reported  by  Doctor  Gardner  from  the  Matawan  forma- 
tion, Post  105,  Chesapeake  and  Delaware  canal. 

Maryland — Reported  by  Doctor  Gardner  from  the  Monmouth  for- 
mation (Exogyra  costata  zone)  :  In  Prince  George's  County  at  Bright- 
seat,  on  the  Brooks  estate  near  Seat  Pleasant,  and  at  a  locality  2  miles 
southwest  of  Oxon  Hill. 
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Chattahoochee  region,  Georgia-Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Question- 
ably in  a  cut  of  the  Seaboard  Air  Line  Railway,  2!/2  miles  northwest  of 
Cusseta,  Ga.  (5379);  Chattahoochee  River  at  Banks  Landing  (640G), 
at  Blufftown  (844),  and  one-eighth  of  a  mile  below  the  Seaboard  Air 
Line  Railway  bridge  near  Omaha  (5394). 

Mississippi — Eutaw  formation  {Exogyra  ponder osa  zone)  :  Ques- 
tionably near  Llare's  old  mill  site,  9  miles  east  of  Booneville  (C458, 
6910)  ;  questionably  in  a  cut  of  the  Southern  Railway,  2  miles  north- 
west of  Burnsville  (6461). 

Arkansas — Questionably  in  the  Brownstown  marl  {Exogyra  ponderosa 
zone)  :  Public  road,  one-half  mile  southeast  of  Delight,  Pike  County 
(8285). 

Range. — Exogyra  ponderosa  zone. 

Cardinal  alabanieiise  Gabb 

Plate  72,  figures  9-11. 

1860.     Cardium  multiradiatum  Gabb,  Acad.  Nat.  Sci.  Phila.  Jour., 

2  ser.,  vol.  4,  p.  395,  PI.  68,  fig.  29. 
1876.     Cardium    {Tr achy cardium)    Alabamense    Gabb,    Acad.    Nat. 

Sci.  Phila.  Proc,  vol.  28,  p.  310. 

Description. — This  species  was  founded  by  Gabb  on  a  single  specimen, 
probably  a  left  valve,  from  Eufaula,  Ala.  (U.  S.  N.  M.  cat,  No.  509). 
He  first  named  the  species  Cardium  multiradiatum,  but  later  finding 
the  name  preoccupied  he  changed  it  to  C.  alabamense,  at  the  same  time 
referring  it  to  the  subgenus  Tr  achy  cardium.  He  evidently  did  not  recog- 
nize the  spinose  character  of  the  sculpture,  which  places  it  in  the  sub- 
genus Criocardium. 

The  following  is  Gabb's  original  description :  "Subquadrate,  equilat- 
eral; beaks  small;  surface  marked  by  numerous  fine  radiating  ribs  of 
equal  size."  He  did  not  recognize  the  spine  scars  between  the  ribs. 
Two  prints  from  gray  calcareous  sandstone,  at  Magnolia  Landing,  N.  C, 
showing  portions  of  the  surface  sculpture,  appear  to  be  ornamented  in 
essentially  the  same  manner  as  Gabb's  species.  Both  the  type  specimen 
and  the  North  Carolina  material  are  poor,  and  the  identification  is  made 
tentatively.  The  type  has  obviously  been  flattened  by  compression  and 
the  dorsal  portion  of  the  shell  has  been  partly  broken  away. 

Shell  of  medium  size,  thin,  moderately  convex;  outline  probably  sub- 
circular,  but  in  the  type  appears  to  be  subquadrate,  this  shape  probably 
having  been  produced  by  compression.     Beak  incurved,  and  situated  at 
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about  the  midlength ;  umbonal  ridge  barely  perceptible.  Anterior  and 
posterior  slopes  moderately  and  nearly  equally  steep,  both  apparently 
slightly  concave  in  the  type,  due  perhaps  to  compression.  Dimensions 
of  the  type:  Length  25  mm.,  height  26-j-mm.,  convexity  8-)- mm. 

Surface  marked  by  60  or  more  flat,  low  ribs  a  little  more  than  twice 
as  wide  as  the  interspaces  and  of  about  equal  size  over  the  entire  sur- 
face. On  the  anterior  half  of  the  shell  the  ribs  tend  to  become  slightly 
bifid,  this  character  being  produced  by  a  faintly  impressed  line  along 
the  middle.  All  interspaces  are  occupied  by  rows  of  spines  or  tubercles. 
On  the  middle  and  anterior  portions  of  the  shell  every  third  interspace 
is  occupied  by  a  row  of  relatively  large  spines,  slightly  flattened  later- 
ally, spaced  at  intervals  of  about  1  mm.  (PI.  72,  fig.  10a).  The  other 
two  interspaces  are  occupied  by  rows  of  slightly  flattened  tubercles 
about  twice  as  numerous  in  each  row  as  the  spines  in  the  large  rows; 
anteriorly  these  tubercles  become  elevated  into  small  spines.  On  the  um- 
bonal ridge  and  on  the  posterior  slope  the  rows  of  large  spines  and  the 
rows  of  tubercles  may  alternate,  or  two  rows  of  large  spines  and  two 
rows  of  tubercles  may  alternate.  On  the  umbonal  ridge  is  one  row 
of  spines  larger  than  any  of  the  others,  the  individual  spines  being 
spaced  1.5  to  2.5  mm.  apart. 

'  Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  509. 
From  Eufaula,  Ala. 

Occurrence  in  North  Carolina. — Questionably  in  the  upper  part  of 
the  Peedee  formation  (upper  part  of  Exogyra  costata  zone)  :  Magnolia 
Landing,  Cape  Fear  River,  N.  C.  (4151). 

General  distribution. — Alabama — Ripley  formation  {Exogyra  costata 
zone)  :  Eufaula  (IT.  S.  N.  M.  cat.  No.  509,  the  type  specimen).  Ques- 
tionably in  the  Selma  chalk  {Exogyra  costata  zone)  at  Bartons  Bluff, 
Tombigbee  River  (6437). 

Mississippi — Questionably  in  the  Ripley  formation  at  Yancey  Hill, 
Sy2  miles  northeast  of  Ripley,  Tippah  County  (6463B). 

Range. — Exogyra  costata  zone. 

Cardium  conradi  n.  sp. 

'       Plate  72,  figures  1-4. 

Description. — The  description  is  based  on  several  fairly  good  speci- 
mens from  Snow  Hill,  N.  C,  and  a  few  poorly  preserved  specimens 
from  two  other  localities  in  the  Snow  Hill  member  of  Black  Creek  for- 
mation. The  specimen  from  Snow  Hill,  shown  in  Plate  70,  figures  1,  2, 
is  named  the  type. 
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Shell  moderately  thick,  subquadrate  in  outline,  higher  than  long, 
rather  strongly  convex,  slightly  oblique.  Beaks  moderately  prominent, 
rather  broad,  strongly  incurved,  slightly  prosogyrate,  approximate,  situ- 
ated a  little  in  advance  of  the  midlength.  Umbonal  ridge  rather  promi- 
nent, forming  the  most  convex  portion  of  the  shell,  subangular ;  posterior 
slope  steep,  becoming  a  little  concave  dorsally.  Dimensions  of  the  type : 
Length  about  24  mm.,  height  29  mm.,  convexity  11  mm. 

Hinge  plate  narrow;  hinge  of  left  valve  with  posterior  cardinal 
and  posterior  lateral  teeth  weakly  developed;  otherwise  normal.  Inner 
margin  finely  crenulated. 

Dorsal  margin  only  slightly  arched ;  anterior  margin  short  and  evenly 
rounded;  ventral  margin  broadly  rounded,  sloping  downward  to  the 
rear;  margin  at  umbonal  extremity  subangular;  posterior  margin  sub- 
truncated  nearly  vertically,  rounding  gently  over  to  meet  the  dorsal 
margin. 

Surface  marked  by  about  50  flat  ribs  with  very  narrow  interspaces, 
each  rib  rendered  bifid  by  a  distinctly  impressed  line  along  its  crest. 
Every  sixth  or  seventh  interspace,  except  on  the  'dorsal  slope,  is  occu- 
pied by  a  row  of  rather  widely  spaced,  laterally  flattened  spines, 
represented  in  the  specimens  by  scars  only.  The  spines  in  one  row  on 
the  umbonal  ridge  are  distinctly  larger  than  those  in  the  other  rows ; 
these  are  spaced  about  3  mm.  apart.  Yery  faint  indications  of  small 
spine  scars  can  be  seen  with  a  strong  magnifying  glass  in  the  remaining 
interspaces.  No  spine  scars  were  noticed  on  the  dorsal  slope  of  the  shell. 
Bemarks. — Thisi  species  differs  from  other  described  members  of 
Criocardium  in  the  more  distant  spacing  of  rows  of  large  spines.  The 
broad,  flat  ribs  resemble  those  of  C.  tenuistriatum  Whitfield,  on  which, 
however,  the  large  spines  occur  in  every  third  interspace. 

Type.— Collection  of  the  U.  S.  Nat.  Mus.,  cat.  No.  31774.  From 
Snow  Hill,  N.  C.     Named  in  honor  of  T.  A.  Conrad. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  the  Conrad  collection);  Blue  Banks  Land- 
ing, Tar  Biver  (5347)  ;  questionably  at  Iron  Mine  Landing,  Black 
River  (5366). 

Occurrence  in  Neiv  Jersey. — In  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  are  four  specimens  of  C.  conradi 
labeled  uCardium  cretaceum  Conrad  M.  S.,  New  Jersey."  The  exact 
locality  from  which  they  were  obtained  is  not  stated,  but  the  matrix  is 
similar  to  that  of  shells  from  the  Woodbury  clay  near  Haddonfield.  The 
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shells  are  more  or  less  imperfect,  but  the  sculpture  and  form  are  well 
preserved,  and  they  are  identical  with  the  Snow  Hill  specimens  here 
described. 

Range. — Exogyra  ponderosa  zone,  chiefly  in  the  upper  part  of  the 

zone. 

Subgenus  PACHYCARDIUM  Conrad 

1869.  P  achy  car  dium  Conrad,  Am.  Jour.  Conchology,  vol.  5,  p.  96. 
Type  species  Car  dium  spillmani  Conrad. 

Carduim  spillmani  Conrad 

Plate  73,  figures  3-5. 

1858.  Cardium  {Laevicardium)  Spillmani  Conrad,  Acad.  Nat.  Sci. 
Phila.  Jour.,  2d  ser.,  vol.  3,  p.  326,  PI.  34,  fig.  3. 

1864.  Cardium  {Liocardium)  Spilhnani  Meek,  Check  List  Invert. 
Foss.  North  America  Cret.  and  Jur.,  Smithsonian  Misc.  Coll., 
vol.  7,  No.  177,  p.  13. 

1869.  Pachy cardium  spillmani  Conrad,  Am.  Jour.  Conchology,  vol.  5, 
p.   96. 

1885.  Cardium  {Proto  car  dium)  perelongatum  Whitfield,  U.  S.  Geol. 
Survey  Mom,  vol.  9,  p.  136,  PL  20,  figs.  20-22;  PI.  21,  figs. 
4,  5.  (Geol.  Survey  New  Jersey,  Paleontology,  vol.  1,  p.  136, 
PI.  20,  figs.  20-22;  PI.  21,  figs.  4,  5,  1886.) 

1885.  Pachycardium  Burlingtonense  Whitfield,  U.  S.  Geol.  Survey 
Mom,  vol.  9,  p.  138,  PI.  21,  figs.  6,  7.  (Geol.  Survey  New 
Jersey,  Paleontology,  vol.  1,  p.  138,  PI.  21,  figs.  6,  7,  1886.) 

1905.  Cardium  {Laevicardium)  spillmani  Johnson,  Acad.  Nat.  Sci. 
Phila.  Proc,  vol.  57,  p.  15. 

1905.  Cardium  {Laevicardium)  perelongatum  Johnson,  Acad.  Nat. 
Sci.  Phila.  Proc,  vol.  57,  p.  15. 

1905.  Cardium  {Laevicardium)ourlingtonense  Johnson,  Acad.  Nat. 
Sci.  Phila.  Proc,  vol.  57,  p.  15. 

1907.  Cardium  spillmani  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  583,  PL   64,  figs.  9-11. 

1916.  Cardium  spillmani  Gardner,  Md.  Geol.  Survey,  Upper  Creta- 
ceous (2  vols.),  p.  666. 

Description. — This  species  is  represented  in  the  collections  from  the 
Carolinas  by  internal  casts,  with  the  exception  of  one  young  individual 
from  Whiteley  Creek  Landing,  Neuse  Eiver  (PL  73,  fig.  5).    The  follow- 
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ing  description  is  based  in  part  on  the  North  Carolina  material  and  in 
part  on  well  preserved  specimens  from  Owl  Creek,  Tippah  County, 
Miss.,  the  type  locality  of  the  species. 

Shell  very  thick,  subelliptical,  elongated  in  the  direction  of  the  height, 
rather  strongly  convex.  Beaks  small,  prominent,  strongly  incurved,  ap- 
proximate, prosogyrate,  situated  a  little  in  advance  of  the  midlength. 
Umbonal  ridge  distinct,  rounded,  forming  the  most  elevated  portion  of 
the  shell.  Posterior  slope  steep,  slightly  convex;  anterior  slope  broadly 
convex,  becoming  steep  in  the  mid-anterior  and  dorsal  portions.  Dimen- 
sions of  the  figured  cast :  Length  60  mm.,  height  93  mm.,  thickness  62 
mm.  Dimensions  of  the  young  shell  figured:  Length  43  mm.,  height  57 
mm.,  convexity  18  mm. 

Hinge  plate  broad  and  heavy.  Left  valve  with  heavy,  prominent,  an- 
terior cardinal  tooth  inclined  slightly  backward,  separated  from  the 
narrow,  still  more  oblique  posterior  cardinal  by  a  deep,  triangular 
socket.  Anterior  lateral  tooth  short,  thick,  prominent,  rather  distant, 
strongly  oblique,  with  moderately  impressed  parallel  socket  above;  pos- 
terior lateral  moderately  thick,  lower,  less  strongly  inclined,  obliquely 
striated  below.  Hinge  of  left  valve  with  large,  thick,  oblique,  posterior 
cardinal  tooth,  bounded  behind  by  a  moderately  deep,  oblique  socket ; 
anterior  cardinal  small,  almost  obscure,  slightly  bifid,  separated  from  the 
posterior  cardinal  by  a  deep  triangular  socket.  Posterior  claspers  sepa- 
rated by  deep  oblique  socket,  finely  striated  below;  anterior  claspers 
separated  by  a  deep  socket  with  oblique,  finely  striated  ridges  on  the  sides. 
Ligamental  groove  long,  deep,  narrow,  bordered  within  by  a  narrow 
nymph  striated  at  right  angles  to  the  plane  of  the  valves.  Inner  margin 
strongly  crenulated  from  the  posterior  extremity  of  the  hinge  nearly  to 
the  middle  of  the  base,  beyond  which  it  is  smooth.  Anterior  adductor 
scar  small,  subtrigonal,  moderately  impressed.  On  the  inner  thickened 
portion  of  the  hinge  plate  above  the  anterior  adductor  scar  is  a  small, 
moderately  impressed  retractor  muscle  scar;  posterior  adductor  scar 
elongated,  subovate,  slightly  impressed,  bordered  below  by  a  long, 
oblique,  broadly  rounded  radial  ridge  which  appears  on  the  cast  as 
a  distinctly  marked  depression. 

Dorsal  margin  strongly  arched;  posterior  margin  long,  nearly  vertical, 
truncated  centrally;  ventral  margin  rather  sharply  rounded;  anterior 
margin  broadly  rounded,  slightly  truncated  above. 

Surface  partly  marked  by  irregularly  distributed,  coarse,  concentric 
folds  which  are  strongest  on  the  anterior  and  posterior  slopes;  on  the 
umbonal  ridge  are  faint  radiating  lines  and  ribs  which  are  unequally 
developed  on  different  individuals;  still  more  obscurely  developed  ribs 
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are  present  on  the  lower  posterior  slope;  corresponding  faint  radiating 
markings  appear  on  the  internal  casts. 

Remarks. — The  Carolina  material  is  poorly  preserved  and,  though 
showing  a  considerable  stratigraphic  range,  affords  no  basis  for  the 
differentiation  of  more  than  one  species. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  the 
Ripley  formation,  Owl  Creek,  Tippah  County,  Miss. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Whiteley 
Creek  Landing,  Neuse  River,  N.  C.  (4136,  5354)  ;  Black  River,  N.  C, 
at  Bryant  Newkirk's  marl  hole  (5358),  and  at  Iron  Mine  Landing 
(5366);  Walkers  Bluff,  Cape  Fear  River,  N.  C.  (5368);  Hodge's  old 
mill  site,  3%  miles  southeast  of  Mullins,  Marion  County,  S.  C.  (5372). 
Peedee  formation  (Exogyra  costata  zone)  :  Magnolia  Landing  (and 
quarry),  Cape  Fear  River,  N.  C.  (4151,  8281)  ;  Rocky  Point,  Pender 
County,  1ST.  C.  (778)  ;  Castle  Hayne,  New  Hanover  County,  N.  C.  (780). 

General  distribution. — New  Jersey — Merchantville  clay  marl  (rare)  : 
Near  Matawan.  Navesink  marl  {Exogyra  costata  zone)  :  Atlantic 
Highlands;  near  Walnford;  Crosswicks  Creek;  near  Jacobstown. 

Delaware — Matawan  formation:  Post  105,  Chesapeake  and  Delaware 
Canal. 

Maryland — Monmouth  formation  {Exogyra  costata  zone)  :  In  Cecil 
County  at  Bohemia  Mills  and  on  the  right  bank  of  Bohemia  Creek 
near  Scothchman's  Creek. 

Georgia — Tombigbee  sand  member  of  Eutaw  formation  (lower  part  of 
Exogyra  ponderosa  zone)  :  Cut  of  Seaboard  Air  Line  Railway,  2%  miles 
northwest  of  Cusseta,  Ga.  (5379).  Ripley  formation  {Exogyra  costata 
zone)  :  P/s  miles  nortn  of  Ideal>  Macon  County  (6483)  ;  Usry's  mill, 
Schley  County  (6482)  ;  "Narrows"  of  Pataula  Creek  (5376b)  ;  Credille's 
mill,  Pataula  Creek  (5376a). 

Chattahoochee  River,  Georgia-Alabama— Tombigbee  sand  member  of 
Futaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Bluff  town 
(5392,  6405).  Ripley  formation  {Exogyra  costata  zone)  :  Eufaula,  Ala. 
(854)  ;  mouth  of  Pataula  Creek  (855)  ;  one  mile  below  the  mouth  of 
Pataula  Creek  (859). 

Alabama— Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone):  Central  of  Georgia  Railway,  1  mile  southwest  of 
Hatchechubbee  (6812)  ;  "Conecuh  Falls,"  Union  Springs  (6820).  Upper 
part  of  Ripley  formation  (Exogyra  costata  zone)  r  Louisville  and  Nash- 
ville R,  R.?  IV2  miles  north  of  Fort  Deposit  (6784)..    Selma  chalk  (upper 
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part  of  Exogyra  costata  zone)  :    Alabama  River  at  Prairie  Bluff  (6793), 
and  at  Larry  Dawson  Bluff   (310). 

Mississippi — Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Two  miles  northwest  of  Burnsville  (6461)  ;  three-quarters  of  a 
mile  south  of  Booneville  (6907).  Upper  part  of  Selma  chalk  (Exogyra 
costata  zone)  :  Lee  Pearson's  place,  3  miles  northwest  of  Starkville 
(6S47).  Ripley  formation  (Exogyra  costata  zone):  One-quarter  mile 
east  of  Troy  (6471);  "The  Caves,"  5%  miles  east  of  New  Albany 
(6466)  ;  Tippah  County,  at  Lander's  mill,  9  miles  south  of  Ripley 
(714),  at  Bullock's  old  mill  site,  2  miles  south  of  Dumas  (70S),  at 
Yancey  Hill,  3y2  miles  northeast  of  Ripley  (6463),  and  at  Owl  Creek, 
3  miles  northeast  of  Ripley  (707,  6464). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Old  Military 
road,  31/0  miles  northeast  of  Washington  (7475). 

Texas — Blossom  sand  (Exogyra  ponderosa  zone)  :  Manchester  road, 
5  miles  north  of  Clarksville,  Red  River  County  (7496).  Taylor  marl 
(upper  part  of  Exogyra  ponderosa  zone)  :  About  2  miles  east  of  north  of 
Enloe,  Delta  County  (7500)  ;  gully  south  of  Clear  Springs  road,  4  miles 
southeast  of  ]STew  Braunfels  (7626).  San  Miguel  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Upper  crossing  of  Medina  River,  at  Cas- 
troville,  Medina  County  (7664)  ;  the  King  water  hole,  Hondo  Creek, 
3  miles  north  by  west  of  Hondo,  Medina  County  (7680)  ;  Hondo  Creek, 
one-half  mile  above  the  King  water  hole  (7681)  ;  Seco  Creek,  2!/2  miles 
north  of  D'Hanis,  Medina  County  (7695) ;  "Chalk  Bluff"  on  Sabinal 
River,  2y2  to  3  miles  north  of  Sabinal,  Uvalde  County  (7708)  ;  Del  Rio 
road,  12%  miles  northwest  of  Eagle  Pass  (1513).  Questionably  in  the 
San  Miguel  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Del 
Rio  road,  12%  miles  northwest  of  Eagle  Pass  (8226)  ;  Carter  ranch, 
10  miles  northwest  of  Eagle  Pass  (8227)  ;  a  tank  east  of  the  Uvalde 
road,  18  miles  northeast  of  Eagle  Pass  (8249). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exogyra 
costata. 

Unidentified  specimens  of  Cardium 

Specimens  of  Cardium  too  poorly  preserved  for  specific  identification 
have  been  found  in  the  Carolinas  as  follows :  Snow  Hill  calcareous  mem- 
ber of  Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Black  River,  "N.  C,  at  Kerrs  Cove  (4156)  ;  one-quarter  of  a  mile  north- 
east of  Sykes  Landing,  Black  River  (5355)  ;  Hodge's  old  mill  site,  V  o 
miles  southeast  of  Mullins,  Marion  County,  S.  C.  (5372).  Peedee  forma- 
tion (Exogyra  costata  zone)  :    Indian  Wells  Landing,  Cape  Fear  River. 
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N.  C.  (5370)  ;  north  shore  of  Waccaniaw  Lake,  N.  C.  (4146)  ;  Willow 
Creek,  2  miles  south  of  Claussens,  10%  miles  southeast  of  Florence, 
Florence  County,   S.   C.    (3552). 

The  specimens  from  the  last  named  locality  belong  to  the  subgenus 
Criocardium. 

Genus  PROTOCARDIA  Beyrich 

Protocardia  carolinensis  Conrad 

Plate  73,  figures  1,  2. 

1875.     Protocardia  Carolinensis  Conrad,  Geol.  Survey  North  Carolina 
Kept,,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  7,  PL  1,  fig.  21. 

Description. — This  species  is  founded  on  one  specimen,  a  left  valve, 
in  the  Conrad  collection  from  Snow  Hill,  N~.  C.  ISTo  other  specimens 
have  subsequently  been  found.  Fortunately  this  specimen  has  been  pre- 
served and  is  here  refigured.  Pasted  on  the  inner  surface  of  the  specimen 
is  a  label  in  Conrad's  handwriting  which  reads  "Protocardia  symmet- 
rica/' a  proposed  name  which  was  evidently  changed  to  the  one  under 
which  the  species  was  described;  accompanying  the  specimen  is  a  loose 
card  label  on  which  is  inscribed,  also  in  Conrad's  handwriting,  the  name 
Protocardia  carolinenis  Conrad. 

Shell  rather  thin,  broadly  subovate  in  outline,  subequilateral,  a  little 
longer  than  high,  moderately  convex.  Beaks  slightly  prominent,  broad, 
incurved,  approximate,  prosogyrate,  situated  a  little  in  advance  of  the 
midlength.  Umbonal  ridge  broadly  rounded  and  only  slightly  apparent. 
Antero-dorsal  slope  moderately  steep  and  distinctly  concave;  postero- 
dorsal  slope  a  little  steeper  and  also  slightly  concave.  Dimensions : 
Length  43  mm.,  height  41  mm.,  convexity  14  mm. 

Hinge  plate  of  the  left  valve,  narrow;  anterior  cardinal  tooth  short 
but  relatively  broad  and  prominent,  posterior  cardinal  tooth  almost  ob- 
solete, the  two  separated  by  a  broad,  deep  socket.  Anterior  lateral  tooth 
relatively  long,  thick,  and  prominent ;  posterior  lateral  tooth  weakly  de- 
veloped. Ligamental  groove  deep  and  short,  bordered  below  by  a  moder- 
ately strong  nymph. 

Inner  margin  apparently  not  crenulated  on  the  parts  preserved,  but 
the  specimen  is  probably  a  little  waterworn.  Adductor  scars  large,  sub- 
trigonal,  not  strongly  impressed,  the  posterior  one  a  little  the  larger. 
Pallial  sinus  very  shallow. 

Dorsal  margin  broadly  arched;  anterior  margin  regularly  rounded; 
ventral  margin  broadly  and  regularly  rounded;  margin  at  extremity 
of  umbonal  ridge  rather  sharply  rounded;  posterior  margin  subtrun- 
cated,  inclined  forward,  rounding  gently  into  the  dorsal  margin. 
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Surface  of  the  shell  in  front  of  the  umbonal  ridge  marked  by  regular, 
impressed  lines  of  growth,  coarsest  on  the  central  portion  toward  the 
base,  becoming  very  fine  on  the  antero-dOrsal  slope;  posterior  slope 
marked  by  10  or  more  radiating  ribs  which  on  the  umbonal  ridge  are 
low  and  broad,  and  are  separated  by  much  narrower  interspaces ;  toward 
the  postero-dorsal  margin  these  ribs  become  faint  to  obscure. 

Type.— The  Conrad  collection  (U.S.N.M.  cat.  No.  31940),  from 
Snow  Hill,  S.  C. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene  County, 
1ST.  C. 

Superfamily  ISOCARDIACEA 

Family   ISOCARDIIDAE 

Genus  ISOCARDIA  Lamarck 

Isocardia  cliffwoodensis  Weller 

Plate  74,  figure  1, 

1905.  Isocardia  cliffwoodensis  Weller,  Jour.  Geol.,  vol.  13,  p.  326, 
text  figures  1-3. 

1905.  Isocardia  cliffwoodensis.  Weller,  Geol.  Survey  New  Jersey, 
Ann.  Kept,  for  1904,  p.  135,  PL  15,  figs.  1-3. 

1907.  Isocardia  cliff ivoodensis  Weller,  Geol.  Survey  New  Jersey, 
Paleontology,  vol.  4,  p.  598,  PI.  66,  figs.  10-12. 

Description. — This  species  is  represented  in  North  Carolina  by  a  few 
poorly  preserved  internal  casts  in  sandy  clay  upon  which  the  following 
description  is  based : 

Shell  subtrigonal  in  outline,  longer  than  high,  rather  strongly  convex, 
the  greatest  inflation  being  toward  the  anterior  part  of  the  shell  at  about 
the  midheight.  Beaks  small,  prominent,  incurved,  distant,  prosogyrate, 
situated  about  one-quarter  the  length  of  the  shell  from  the  anterior  ex- 
tremity. Antero-dorsal  margin  concave,  steeply  inclined ;  anterior  slope 
steep,  slightly  convex.  Postero-dorsal  portion  of  shell  inflated,  slightly 
prominent  just  back  of  the  umbo,  rounding  over  steeply  to  the  nearly 
straight  or  gently  arched,  strongly  inclined  margin.  Anterior  margin 
regularly  and  rather  sharply  rounded,  ventral  margin  broadly  rounded, 
becoming  slightly  sinuous  posteriorly ;  posterior  portion  of  shell  narrow- 
ing down  to  a  sharply  rounded,  subangular  extremity  which  lies  much 
below  the  midheight.  Surface  apparently  smooth.  Dimensions  of  the 
figured  cast :     Length  23  mm.,  height  19  mm.,  convexity  8  mm. 

Types. — Collection  of  the  Geological  Survey  of  New  Jersey,  State  Mu- 
seum, Trenton,  N.  J.  Prom  the  Magothy  formation  ("Cliff wood  clay") 
near  Matawan,  N.  J. 
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Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Neuse 
River,  79 %  miles  above  New  Bern  (5418)  ;  one-half  mile  west  of  Seven 
Springs,  Wayne  County  (5352)  ;  Black  River  at  Mossy  Log  Landing 
(5357),  questionably  at  Bryant  Newkirk's  marl  bole  (5358),  question- 
ably at  Hatchers  Reaches  (5365),  and  at  Iron  Mine  Landing  (5366). 

General  distribution. — New  Jersey — Magothy  formation  ("Cliifwood 
clay")  :  Cliffwood  Point  and  near  Matawan.  Woodbury  clay  {Exogyra 
ponderosa  zone)  :  Near  Matawan.  Wenonah  sand  {Exogyra  ponderosa 
zone?)  :  Near  Marlboro. 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Woolridge  Landing,  Chattahoochee  River  (6402)  ; 
Central  of  Georgia  Railway  cut,  one-half  mile  west  of  Union  Springs, 
Ala.  (6819). 

Range. — The  Magothy  formation  probably  lies  within  the  zone  of 
Exogyra  ponderosa,  in  which  case  the  known  range  of  the  species  is 
through  the  Exogyra  ponderosa  zone. 

Superfamily  VENERACEA 

Family  VENERIDAE 
Genus  CYPRIMERIA  Conrad 

1864.  Cyprimeria  Conrad,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  18, 
p.  212.  Type  Cyprimeria  excavata  (Morton)  {=Cytherea 
excavata  Morton). 

1903.  Cyprimeria  Dall,  Wagner  Free  Inst.  Sci.  Trans.,  vol.  3,  pt.  6, 
p.   1282. 

Dr.  Dall  states  that  Cyprimeria  alt  a  Conrad  typifies  the  genus,  but  the 
type  species  designated  by  Conrad  is  Cyprimeria  excavata  (Morton). 
Several  of  the  characters  which  Dall  mentions  as  generic  are  specific 
characters  of  Cyprimeria  alia  Conrad,  and  are  not  present  in  other 
members  of  the  genus,  as,  for  instance,  the  suborbicular  outline,  the  mod- 
erate convexity,  and  the  rounded  postero-dorsal  limit.  Cyprimeria  de- 
pressa  Conrad  is  elongated,  very  much  compressed,  and  because  of  the 
compression  has  a  sharp  keel  separating  the  ligamental  area  from  the 

surface  of  the  shell. 

Cyprimeria  welleri  n.  sp, 

Plate  74,  figure  14. 

?  1907.  Cyprimeria  cretacea  Weller,.Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  604,  PI.  67,  figs.  7,  8.  (Not  C.  cretacensis 
Conrad.) 


Cretaceous  Fossils  305 

Description. — The  description  is  based  on  one  left  valve  (1*1.  74, 
fig.   14)  here  designated  the  type,  from  Snow  Hill,  1ST.  C. 

Shell  moderately  thick,  broadly  subovate  in  outline,  depressed  convex, 
bent  a  little  to  the  left  posteriorly.  Beak  very  small,  not  prominent, 
pointing  forward,  situated  about  .45  the  length  of  the  shell  from  the  an- 
terior extremity.  Dimensions  of  the  type:  Length  42  mm.,  height 
35  mm.    Hinge  normal. 

Antero-dorsal  margin  broadly  arched;  anterior  margin  broadly  and 
regularly  curved;  ventral  margin  very  broadly  and  regularly  curved; 
posterior  extremity  slightly  narrower  than  the  anterior  and  slightly  trun- 
cated, the  truncation  inclining  slightly  forward;  postero-dorsal  margin 
truncated  or  only  slightly  convex,  inclined  at  a  small  angle  from  the 
horizontal. 

Surface  slightly  waterworn,  but  apparently  marked  by  fine  incre- 
mental lines  which  become  a  little  coarse  toward  the  base. 

Remarks. — This  species  is  closely  allied  to  Cyprimeria  depressa  Con- 
rad, from  which  it  differs  in  its  greater  height  and  more  broadly  oval 
outline,  the  absence  of  a  hump  on  the  postero-dorsal  margin,  and  the 
more  nearly  horizontal  direction  of  the  truncation  on  this  margin.  It 
is  also  larger  than  any  of  the  specimens  of  C.  depressa  from  Snow  Hill, 
although  in  the  Ripley  formation  of  the  Chattahoochee  region,  Alabama- 
Georgia,  the  latter  grows  to  a  maximum  observed  length  of  60  mm. 

The  specimen  figured  by  Weller1  under  the  name  Cyprimeria  cretacea 
Conrad  from  the  Woodbury  clay,  Lorillard,  N".  J.,  is  questionably  refer- 
able to  C.  welleri,  though  its  postero-dorsal  margin  appears  to  incline  a 
little  more  strongly  and  the  truncation  of  the  posterior  margin  is  nar- 
rower. The  specimen  is  certainly  not  specifically  identical  with  C.  creta- 
censis  Conrad  from  Owl  Creek,  Miss.,  which  is  probably  a  synonym  of 
C.  depressa  Conrad. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat,  No.  31787. 
Named  in  honor  of  Prof.  Stuart  Weller. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  costata  zone)  :  Snow 
Hill,  Greene  County  (5348). 

Questionable  occurrence  in  New  Jersey. — According  to  Weller  his  C. 
cretacea,  which  is  questionably  identical  with  C.  welleri,  has  the  fol- 
lowing distribution  in  New  Jersey:  Magothy  formation  ("Cliffwood 
clay")  :  Near  Matawan.  Woodbury  clay  {Exogyra  ponderosa  zone)  : 
Lorillard;  near  Matawan;  Crosswicks;  near  Haddonfield.  Wenonah 
sand :  Near  Marlboro. 


'Geol.    Survey   New   Jersey,    Paleonto'o^-,    vol.    4,    p.    604,    PI.    67,    figs.    7,    8,    1007. 
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Cyprimeria  gabbi  n.  sp. 

Plate  75 ;  Plate  76,  figure  1. 

Description. — A  few  imperfectly  preserved  shells  of  this  species  have 
been  found  at  Snow  Hill,  and  casts  and  prints  have  been  obtained  at 
several  other  localities  in  the  Carolinas ;  the  specimen  shown  in  Plate  75 
is  named  the  type. 

Shell  thick,  very  large,  broadly  subovate  in  outline,  depressed  convex> 
bent  slightly  to  the  left  posteriorly ;  a  broad,  shallow  depression  originates 
on  the  left  valve  15  or  20  mm.  from  the  beak  and  extends  obliquely  down- 
ward and  backward  to  the  base  just  back  of  the  posterior  truncation. 
Beak  very  small,  not  prominent,  situated  about  two-fifths  the  length  of 
the  shell  from  the  anterior  extremity.  Umbonal  ridge  lacking.  Dimen- 
sions of  the  type:    Length  112  mm.,  height  96  mm. 

Hinge  normal,  but  heavy.  Ligamental  groove  and  nymph  long;  liga- 
mental  area  excavated,  forming  a  broad,  shallow  channel  above  the 
groove. 

Dorsal  margins  diverging  from  the  beak  at  an  angle  of  140  degrees; 
antero-dorsal  margin  nearly  straight ;  anterior  margin  regularly  rounded ; 
ventral  margin  broadly  rounded,  becoming  a  little  concave  posteriorly; 
posterior  margin  short,  truncated  nearly  vertically,  sub-angular  below, 
rounding  into  the  dorsal  margin  above;  postero-dorsal  margin  rather 
strongly  arched  a  short  distance  back  of  the  beak,  producing  a  humped 
appearance,  becoming  long,  nearly  straight,  and  strongly  inclined  pos- 
teriorly. 

In  the  vicinity  of  the  beak  the  surface  is  smooth,  but  away  from  the 
beak  incremental  lines  appear,  and  toward  the  base  the  surface  becomes 
marked  by  rather  coarse  lines  and  undulations. 

Remarks. — This  species  is  higher  and  proportionately  shorter  than 
the  type  of  C.  dens  at  a  Conrad,  a  large  internal  cast  in  the  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia;  other  differences 
are  the  steeper  descent  of  the  dorsal  margin,  the  shorter  and  lower 
posterior  truncation,  and  the  more  convex  ventral  margin.  In  general 
form  C.  gabbi  is  similar  to  C.  depressa  Conrad,  but  its  great  size  and 
the  apparent  absence  of  intermediate  sizes  anywhere  in  the  Cretaceous 
of  the  Atlantic  and  Gulf  Coastal  Plain  would  seem  to  preclude  the  possi- 
bility of  its  belonging  to  that  species;  the  ligamental  groove  is  also 
proportionately  much  longer,  and  the  ligamental  area  more  deeply  ex- 
cavated, forming  a  broad,  shallow  channel  above  and  parallel  to  the 
groove. 
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Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31789. 
From  Snow  Hill,  N.  C.  (5348).    Named  in  honor  of  Prof.  W.  M.  Gabb. 

Occurrence  in  the  Carolines. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
N.  C.  (785,  5348);  questionably  at  Auger  Hole  Landing,  Neuse  River, 
N.  C.  (5353)  ;  questionably  at  Hodge's  old  mill  site,  Sy2  miles  south- 
east of  Mullins,  Marion  County,  S.  C.  (5372). 

Occurrence  in  Georgia. — Questionably  in  the  lower  part  of  the  Rip- 
ley formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Tazewell 
road,  4  miles  northeast  of  Buena  Yista  (5381). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Cyprimeria  depressa  Conrad 

Plate  74,  figures  6-13'. 

I860.     Dosinia  depressa  Conrad,  Acad.   Nat.   Sci.   Phila.   Jour.,  2d 

ser.,  vol.  4,  p.  278,  PI.  46,  fig.  6. 
?  I860.     Sanguinolaria    cretacensis    Conrad,    Acad.    Nat.    Sci.    Phila. 

Jour.,  2d  ser.,  vol.  4,  p.  277,  PI.  46,  fig.  11. 
?  1861.     Dosinia  Had  don  field  ens  is  Lea,  Acad.  Nat.  Sci.  Phila.  Proc, 

vol.  13,  p.  149. 
?  1867.     Cyprimeria  cretacensis  Conrad,  Am.   Jour.   Conchology,  vol. 

3,  p.  9. 
1869.     Cyprimeria  cretacea  Conrad,  Am.  Jour.  Conchology,  vol.   5, 

p.  98,  PL  9,  fig.  12. 
1875.     Cyprimeria  depressa   Conrad,   Geol.    Survey  North   Carolina 

Kept.,  vol  1   (by  W.  C.  Kerr),  App.  A,  p.  9. 
1885.     Cyprimeria   depressa    Whitfield,    U.    S.    Geol.    Survey    Mon., 

vol.  9,  p.  156,  PI.  22,  figs.  11,  12,  13    (?).      (Geol.  Survey 

New  Jersey,  Paleontology,  vol.   1,  p.   156,  PL  22,  figs.   11, 

12,  13,   (?),  1886.) 

1905.  Cyprimeria  depressa  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  16. 

1916.  Cyprimeria  depressa  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  PL  40,  figs.  8-10. 

Description. — Shell  small,  of  medium  thickness,  subovate  in  outline, 
varying  greatly  in  the  proportion  of  length  to  height,  depressed  convex, 
both  valves  bent  markedly  to  the  left  posteriorly.  Beaks  very  small, 
scarcely  projecting,  slightly  prosogyrate,  variable  in  position,  but  in 
general  situated  about  two-fifths  the  length  of  the  shell  from  the  ante- 
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rior  extremity.  Umbonal  ridge  lacking.  Dimensions  of  one  specimen 
(PL  74,  fig.  10)  :  Length  34  mm.,  height  28  mm.;  another  more  elong- 
ated specimen  (PL  74,  fig.  13)  measures  27  mm.  in  length  and  21  mm. 
in   height. 

Hinge  and  internal  characters  normal.  Back  of  the  beak  is  a  long, 
deep,  escutcheon-like  area  which  was  partly  or  wholly  occupied  by  the 
ligament;  the  plane  of  this  area  meets  the  outside  surface  at  a  sharp, 
acute  angle. 

Antero-dorsal  margin  gently  arched;  anterior  margin  regularly 
rounded;  ventral  margin  broadly  and  regularly  rounded;  posterior  ex- 
tremity narrow,  sharply  rounded,  situated  a  little  below  the  midheight; 
postero-dorsal  slope  truncated  and  strongly  inclined  toward  the  rear, 
becoming  broadly  convex  anteriorly,  thus  producing  a  humped  appear- 
ance back  of  the  beak. 

Surface  marked  by  fine  incremental  lines  which  are  sharp  and  regu- 
lar in  the  vicinity  of  the  beak;  towards  the  base  in  the  older  shells 
coarser  concentric  lines  and  undulations  make  their  appearance;  on 
some  specimens  a  band  not  very  sharply  defined,  bordering  the  postero- 
dorsal  margin,  and  extending  to  the  posterior  extremity,  is  somewhat 
more  coarsely  marked  than  the  rest  of  the  shell. 

Remarks. — Sanguinolaria  cretacens.is  Conrad  from  Owl  Creek,  Miss., 
is  probably  a  synonym  of  Cyprimeria  depressa  Conrad,  which  is  com- 
mon at  Owl  Creek. 

The  specimen  from  Haddonfield,  N.  J.,  figured  by  Conrad  in  1869 
under  the  name  C.  cretacea  is  probably  an  elongated  form  of  C.  depressa 
Conrad. 

The  specimens  figured  by  Weller  under  the  name  ,  C.  cretacea 
Conrad  appear  to  be  entirely  unlike  the  type  from  Owl  Creek  as 
figured  by  Conrad,  and  I  have  questionably  referred  them  to  my  new 
species,  C.  welleri  (see  page  304  of  this  paper). 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  the 
Ripley  formation,   at   Eufaula,   Ala. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
Greene  County,  N.  C.  (785,  5348;  U.  S.  K  M.  cat.  No.  7698,  probably 
from  Snow  Hill;  the  Conrad  collection,  IT.  S.  N.  M.  cat.  Nos.  31941, 
31942,  31982);  Contentnea  Creek,  6  miles  below  Snow  Hill  (4142); 
Blue  Banks  Landing,  Tar  River,  N.  C.  (5347)  ;  Neuse  River,  N.  C,  at 
a  place  791/4  miles  above  New  Bern  (5418),  and  at  Auger  Hole  Land- 
ing (5353);  Hatchers  Reaches,  Black  River,  N.   C.    (5365);  Hodge's 
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old  mill  site,  3%  miles  southeast  of  Mulling,  Marion  County,  S.  C. 
(5372).  Peedee  formation  (Exogyra  costata  zone)  :  Well  of  the  Clar- 
endon Waterworks  Company,  Wilmington,  N".  C,  depth  332-380  (U.S. 
KM.  eat.  m.  28928). 

General  distribution. — New  Jersey — Questionably  from  the  Wood- 
bury clay  near  Haddonfleld. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Prince 
George's  County  at  Brightseat,  on  the  Brooks  estate  near  Seat  Pleasant, 
a  mile  west  of  Friendly,  and  at  Fort  Washington. 

Georgia — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  ponderosa  zone)  :  Cut  of  Seaboard  Air  Line  Railway,  2V2 
miles  northwest  of  Cusseta  (5379)  ;  Columbus-Lumpkin  road,  18  or 
lS1/^  miles  south  of  Columbus,  near  Jamestown  (6411).  Lower  part 
of  Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Taze- 
well road,  4  miles  northeast  of  Buena  Vista  (53'81).  Upper  part  of 
Ripley  formation  (Exogyra  costata  zone)  :  Cut  of  Atlanta,  Birming- 
ham and  Atlantic  Railroad,  1%  miles  north  of  Ideal  (6483);  "Nar- 
rows" of  Pataula  Creek  (6412);  Credille's  mill  on  Pataula  Creek 
(5376a). 

Chattahoochee  River,  Georgia-Alabama — Basal  beds  of  Eutaw  for- 
mation:  Burdock  Landing  (848);  Slick  Bluff  (5387).  Tombigbee 
sand  member  of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa 
zone):  Chimney  Bluff  (846,  6407);  Big  Bend  (5388);  Planters  Land- 
ing (5389);  Banks  Landing  (6406);  Blufftown  (844,  5392,  6405); 
one-eighth  mile  below  Seaboard  Air  Line  Railway  Bridge  near  Omaha 
(5394).  Lower  part  of  Ripley  formation  (upper  part  of  Exogyra  pon- 
derosa zone)  :  Florence  (5495)  ;  Woolridge  Landing  (5396,  6402).  Up- 
per part  of  Ripley  formation  (Exogyra  costata  zone)  :  Eufaula  (854)  ; 
Alexandria  Landing  (856);  mouth  of  Pataula  Creek  (855). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway,  1  mile  southwest  of 
Hatchechubbee  (6812)  ;  Union  Springs,  "Conecuh  Falls"  (6820);  cut  of 
Central  of  Georgia  Railway  (one-half  mile  west  of  Union  Springs) 
(6815-6818). 

Mississippi — Ripley  formation,  Tippah  County  (Exogyra  costata 
zone)  :  Crum's  old  mill  site,  East  Hatchie  Creek,  16%  miles  northeast 
of  Ripley  (6462);  Owl  Creek,  3  miles  northeast  of  Ripley  (6464); 
Yancey  Hill,  3y2  miles  northeast  of  Ripley  (6463)  ;  White  Oak  Creek, 
5%  miles  northeast  of  Ripley   (6875). 

21 
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Arkansas — Brownstown  marl  (Exogyra  ponderosa  zone)  :  Sec.  5, 
T.  8  S.,  E.  22  W.,  Clark  County  (U.S.IOi.  cat.  Woi  22720); 
SW%  sec.  1,  T.  7  S.,  E.  21  W.,  Clark  County  (U.S.N.M.  cat.  No. 
22618)  ;  public  road,  one-half  mile  southeast  of  Delight,  Pike  County 
(8285).  Nacatoch  sand  (Exogyra  costata  zone)  :  "Nursery  Well," 
Cabot,  Lonoke  County  (8293)  ;  near  Washington  (U.S.N.M.  cat.  No. 
22581). 

Texas — San  Miguel  formation  (Exogyra  ponderosa  zone)  :  North- 
facing  bluff  of  Agua  de  Fuera  Creek  valley,  5  miles  southeast 
of  Spofford,  Kinney  County  (8262)  ;  west-facing  slope  of  Elm  Creek 
valley,  1%  miles  northeast  of  Paloma,  Maverick  County  (8253)  ;  Im- 
perialist Creek,  2%  miles  west  of  Darling  siding,  Maverick  County 
(8255)  ;  Imperialist  Creek,  3  miles  northwest  of  Paloma  siding,  Mav- 
erick County  (8234)  ;  Del  Rio  road,  12%  miles  northwest  of  Eagle 
Pass   (8226). 

Range. — Ranges  from  below  the  zone  of  Exogyra  ponderosa  (in  the 
Chattahoochee  region)  through  the  zones  of  Exogyra  ponderosa  and 
Exogyra  costata. 

Cyprimeiia  sp. 

Plate  74,  figure  15. 

Casts  of  a  short,  high,  suborbicular  Cyprimeria  have  been  found  in 
the  Peedee  formation  on  the  north  shore  of  Waccamaw  Lake,  Colum- 
bus County,  N.  C.  (4146).  These  may  represent  C.  alia  Conrad,  but 
the  material  is  too  poorly  preserved  for  satisfactory  identification. 

Genus  DOSINIOPSIS  Conrad 
Dosiniopsls  (?)  penderensis  n.  sp. 

Plate  76,  figures  2,  3. 
Description. — This  species  is  based  on  two  internal  casts,  the  better 
preserved  of  which,  a  right  valve  (PI.  76,  fig.  2),  is  named  the  type. 

Shell  subcircular  in  outline,  subequilateral,  moderately  convex.  Beaks 
moderately  prominent,  narrow,  incurved,  approximate,  situated  cen- 
trally. Dimensions  of  the  type:  Length  49  mm.,  height  47  mm.,  con- 
vexity 13  mm. 

Dental   formula   as   determined   from   the   cast   of   the   right   valve: 
'  A''.,  .,    * •     The   two    anterior    cardinal   teeth    in   each   valve 

K.  1.010101.101 

are  stronger  than  the  posterior  cardinal  teeth.  The  anterior  lateral 
teeth  are  not  distant  from  the  cardinal  teeth,  the  one  in  the  left  valve 
being   moderately   strong   and    fitting  between    claspers    on    the    right 
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valve,  the  inner  one  of  which  is  the  stronger.  The  posterior  lateral 
tooth  of  the  right  valve  is  distant,  strong,  and  appears  to  fit  on  its 
outer  side  against  a  single,  moderately  strong  lateral  tooth  on  the  left 
valve. 

Inner  margin  of  shell  smooth.  Pallial  line,  sinus,  and  adductor 
scars  not  clearly  preserved.     Surface  characters  not  observed. 

Remarks. — This  genus  has  not  been  heretofore  reported  from  the 
Cretaceous  of  the  Atlantic  and  Gulf  Coastal  Plain,  but  Meek  has  re- 
corded several  species  from  the  Fox  Hills  sandstone  (Upper  Cretaceous, 
Montana  group)  of  the  Western  Interior,  and  Woods  has  described  two 
species  from  the  Upper  Greensand  of  England.  The  North  Carolina 
material  is  questionably  referred  to  the  genus  because  of  the  presence 
of  a  posterior  lateral  tooth  in  the  right  valve. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31791. 

Occurrence. — Upper  part  of  Peedee  formation  (Exogyra  costata 
zone)  :  Lowest  layer  in  French  Brothers'  quarry,  Rocky  Point,  Pen- 
der County,  N.  C.   (778). 

Dosiniopsis   ( ?)    (unidentified) 

Plate  76,  figures  4,  5. 

Several  internal  casts  which  appear  to  be  referable  to  Dosiniopsis, 
but  which  do  not  have  the  posterior  lateral  tooth  as  well  preserved  as 
does  D.  (?)  penderensis,  have  been  found  in  the  Snow  Hill  calcareous 
member  of  the  Black  Creek  formation  at  Bryant  Newkirk's  marl  hole, 
Black  River,  N.  C.  (5358).  These  differ  specifically  from  D.  (?)  pen- 
derensis in  that  the  dorsal  margins  descend  less  steeply  and  the  length  is  a 
little  greater  than  the  height. 

Genus  APHRODINA  Conrad 
1869.     Aphrodina   Conrad,   Am.   Jour.    Conchology,   vol.   4,    p.   246, 

1869. 
1903.     Aphrodina  Dall    (subgenus),  Wagner  Free  Inst.  Sci.  Trans., 

vol.  3,  pt.  6,  p.  1272,  1903. 
Type  species,  Aphrodina  tippana  Conrad     (=Meretrix  tippana  Con- 
rad). 

Doctor  Dall  regards  Aphrodina  as  of  subgeneric  rank  under  Cytherea 
Bolten.  Aphrodina  differs  from  Cytherea  as  described  by  Dall  in  the 
following  characters:  There  is  no  well  defined  escutcheon;  the  middle 
left  and  two  posterior  right  cardinal  teeth  are  not  bifid,  the  posterior 
right  being  the  only  bifid  cardinal;   the  left   anterior   cardinal   tooth 
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is  rather  strongly  and  not  obscurely  developed,  and  fits  into  a  well  de- 
fined pit  in  the  right  valve;  the  pallial  sinus  is  rather  large;  and  the 
inner  margins  are  smooth  instead  of  crenulated. 

The  differences  enumerated  seem  to  justify  continuing  the  name  with 
the  full  rank  of  a  genus  as  originally  proposed  by  Conrad. 

Aphrodina  regia  Conrad 

Plate  77,  figures' 1-2;  Plate  78,  figures  1-4. 

1875.  Aphrodina  regia  Conrad,  Geol.  Survey  North  Carolina  Kept., 
vol.  1   (by  W.  C.  Kerr),  App.  A,  p.  7,  PI.  2,  fig.  7. 

Description. — The  Conrad  collection  from  Snow  Hill,  "N.  C,  con- 
tains one  well  preserved  right  valve  (PL  78,  figs.  1-3)  labeled  on  the 
specimen  in  ink  in  his  handwriting  Aphrodina  regia  Conrad.  This  is 
not  the  type,  as  his  figured  specimen  is  a  left  valve.  The  specimen, 
however,  unquestionably  belongs  to  the  same  species  as  the  one  figured. 
Other  good  specimens  have  since  been  collected  at  Snow  Hill  by  Dr.  Stan- 
ton and  the  writer,  and  less  perfectly  preserved  specimens  have  been 
found  at  several  other  localities  in  the  Snow  Hill  member. 

Shell  large,  thick,  moderately  convex,  subovate  in  outline,  much 
longer  than  high.  Beaks  prominent,  strongly  incurved,  prosogyrate, 
approximate,  situated  about  three-tenths  the  length  of  the  shell  from  the 
anterior  extremity.  Umbonal  ridge  slightly  defined,  broadly  rounded. 
Dimensions  of  the  specimen  in  the  Conrad  collection :  Length  63  mm., 
height  45  mm.,  convexity  15  mm. ;  length  of  the  largest  well  preserved 
specimen  in  the  collections  (PL  77),  88  mm.  Lunule  sharply  outlined, 
escutcheon  not  clearly  defined. 

Hinge  rather  broad ;   dental  formula     '    '     -  -  - .         The  cardinal 
&  '  R.  0.010101.0 

teeth  in  the  left  valve  are  entire,  the  posterior  one  long  and  strongly 
oblique,  and  the  anterior  lateral  is  moderately  prominent  and  strongly 
corrugated  over  its  entire  surface;  in  the  right  valve  the  posterior  car- 
dinal is  strongly  oblique  and  rather  deeply  and  broadly  bifid;  the  an- 
terior lateral  of  the  left  valve  fits  into  a  moderately  deep,  strongly  cor- 
rugated pit  on  the  right  valve,  the  rim  of  the  pit  being  slightly  raised 
above  the  plane  of  the  hinge  plate.  The  ligament  is  set  in  a  deeply 
impressed  groove  which  is  bounded  below  on  each  valve  by  a  well  de- 
veloped nymph. 

Adductor  scars  subequal;  just  back  of  the  upper  end  of  the  anterior 
adductor  scar  is  a  small  deeply  impressed  retractor  muscle  scar.     Pal- 
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lial  sinus  rather  large,  free,  ascending,  bluntly  rounded  in  front.     In- 
ner margin  smooth. 

Postero-dorsal  margin  broadly  arched,  slightly  humped  back  of  the 
beak;  posterior  margin  rather  narrow,  slightly  truncated,  the  extremity 
being  considerably  below  the  midheight;  ventral  margin  broadly  and 
regularly  rounded,  anterior  margin  narrowly  and  evenly  rounded;  an- 
tero-dorsal  margin  concave. 

Surface  marked  by  well  denned  concentric  lines  and  undulations,  which 
on  larger  specimens  become  very  coarse  toward  the  outer  margin. 

Remarks. — The  species  is  similar  in  general  form  to  Aphrodina  tip' 
pana  Conrad,  which,  however,  is  much  smaller,  somewhat  less  coarsely 
marked,  more  strongly  humped  on  the  postero-dorsal  margin,  has  a 
longer  and  broader  lunule,  and  is  more  narrowly  rounded  in  front;  the 
two  anterior  cardinal  teeth  in  the  right  valve  of  A.  tippana  are  more 
widely  diverging  and  the  posterior  bifid  cardinal  more  massive  and  less 
strongly  oblique  than  the  corresponding  teeth  in  A.  regia]  the  anterior 
left  cardinal  of  A.  tippana  is  also  faintly  bifid,  a  feature  not  noticeable 
in  A.  regia. 

The  poorly  preserved  internal  cast  figured  by  Weller1  under  the  name 
Meretrix  tippana  (his  PI.  68,  fig.  3)  may  be  a  young  individual  of 
this  species.  In  view  of  the  apparently  restricted  range  of  A.  regia  and 
A.  tippana  in  the  Carolinas  and  in  the  eastern  Gulf  States  it  might  also 
well  be  considered  whether  or  not  the  specimens  figured  by  Weller  under 
the  name  Meretrix  cretacea  (Conrad)  (Weller's  PI.  68,  figs.  4-7)  and 
M.  eufaulensis  (Conrad)  (Weller's  PL  68,  figs.  8-10)  are  members  of 
the  species  A.  regia.  Two  of  Whitfield's2  figures  referred  to  Aphrodina 
tippana  Conrad  are  probably  incorrectly  identified,  and  may  belong  to 
A.  regia.  These  names  are  omitted  from  the  synonymy  because  of  the 
obvious  imperfection  of  the  material  upon  which  the  identifications 
were  made. 

Type. — Conrad's  figured  specimen  is  probably  lost  or  destroyed.  A 
specimen  in  the  Conrad  collection  is  probably  a  paratype. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
K.  C.  (785,  5348;  the  Conrad  collection,  U.  S.  K  M.  cat.  No.  31943); 
questionably  one-half  mile  west  of  Seven  Springs,  Wayne  County,  N.  C. 
(5352)  ;  Neuse  River,  K  C,  at  Auger  Hole  Landing  (4160,  5353),  and 
at  Whiteley  Creek  Landing  (4136,  5354)  ;  Black  River,  iST.  C,  at  Bryant 
N"ewkirk's  marl  hole   (5358),  questionably  at  Kerrs  Cove  (5362),  and 


iGeol    Survey   New  Jersev,    Paleontology,   vol.    4,    p.    607,    PI.   68,    fig.    4,    1907. 
2U.  S.  Geol.  Survey  Mon.,  vol.  9,  p.  154,  PI.  22,  figs.  6,   7,   1885. 
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at  Iron  Mine  Landing  (5366)  ;  Hodge's  old  mill  site,  2%  miles  south- 
east of  Mullins,  Marion  County,  S.  C.  (5372). 

General  distribution. — Chattahoochee  region,  Georgia-Alabama — 
Lower  part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Florence,  Ga.  (5395)  ;  Woolridge  Landing,  Ala.  (6402)  ;  Roods 
Lower  Bend,  Ga.    (6401). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway  bridge,  1  mile  south- 
west of  Hatchechubbee  (6812)  ;  Union  Springs,  "Conecuh  Falls"  (6820). 

Mississippi — Eutaw  formation  (upper  part  of  Exogyra  ponderosa 
zone)  :  Cut  of  Southern  Railway,  2  miles  northwest  of  Burnsville 
(6461). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Aphrodina  tippana  Conrad 

Plate  71,  figures  1-6. 

1858.     Meretrix  tippana  Conrad,  Acad.  Nat.  Sci.  Phiia.  Jour.,  vol.  3, 

p.  326,  PI.  34,  fig.  18,  1858. 
1864.     Dione  tippana  Meek,  Check  List  Invert.  Fossils  North  Amer- 
ica, Cret.     Smithsonian  Misc.  Colls.,  vol.  7,  No.  177,  p.  13. 
1869.     Aphrodina  Tippana  Conrad,  Amer.  Jour.  Conchology,  vol.  4, 

p.  246,  PL  18,  fig.  5. 
1905.     Aphrodina  tippana  Johnson,   Acad.   Nat.   Sci.   Phila.   Proc.; 

vol.  57,  p.  16. 
1907.     Meretrix  tippana  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  607,  PI.  68,  figs.  1,  2  (probably  not  fig.  3). 
?  1916.     Antigona   (Aphrodina)   tippana  Gardner,  Md.  Geol.  Survey, 
Upper  Cretaceous  (2  vols.),  p.  681,  PI.  40,  figs.  3,  4. 
Description. — This  species  is  represented  in  collections  from  the  Caro- 
linas  by  internal  casts  from  several  localities  in  the  Peedee  formation; 
figures  representing  specimens  from  Tippah   County,   Miss.,  the  type 
locality  of  the  species,  have  been  introduced  for  the  purpose  of  compari- 
son. 

The  cast  is  subelliptical,  elongated  in  outline,  much  longer  than  high, 
moderately  convex.  Beaks  prominent,  incurved,  approximate,  proso- 
gyrate,  situated  about  three-tenths  the  length  of  the  shell  from  the  an- 
terior extremity.  Umbonal  ridge  broadly  rounded,  somewhat  inflated 
posteriorly.  Dimensions  of  the  figured  cast:  Length  52  mm.,  height 
38  mm.,  thickness  27  mm. 
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The  impression  of  the  slightly  bifid  left  anterior  cardinal  tooth 
characterizing  the  specimens  from  Tippah  County,  appears  on  the  casl 
figured.  Adductor  scars  subequal.  Pallial  sinus  strongly  developed  as 
in  the  Tippah  County  specimens. 

Postero-dorsal  margin  broadly  arched,  slightly  humped  toward  the 
beak;  posterior  margin  rather  sharply  and  regularly  rounded;  antero- 
dorsal  margin  deeply  excavated.  Surface  of  the  Carolina  specimens  not 
observed. 

Remarks. — The  casts  from  the  Carolinas  show  the  hump  back  of  the 
beak,  the  deeply  concave  character  of  the  postero-dorsal  margin,  and 
the  slightly  bifid  characters  of  the  left  anterior  cardinal  tooth  which 
characterizes  the  specimens  from  Tippah  County,  Miss.,  and  which 
seem  to  distinguish  these  casts  from  A.  regia.  Other  specific  differences 
determined  by  comparing  the  shells  of  A.  regia  with  the  shells  of  A.  tip- 
pana  from  Tippah  County,  Miss.,  are  enumerated  on  page  313. 

The  shell  from  Brightseat,  Maryland,  figured  by  Doctor  Gardner, 
is  more  elongated  and  lacks  the  humped  appearance  of  A.  tippana,  and 
is  therefore  questionably  regarded  as  identical. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  Tip- 
pah County,  Miss. 

Occurrence  in  the  Carolinas. — Peedee  formation  {Exogyra  costal  a 
zone)  :  Cape  Fear  River,  N.  C,  at  Kings  Bluff  (3448),  and  at  Magno- 
lia Landing  (and  quarry)  (4151,  8281)  ;  questionably  at  the  rock  quar- 
ries at  Castle  Hayne,  N.  C.  (lowest  bed  in  quarry)  (780),  questionably 
on  the  north  shore  of  Waccamaw  Lake,  N.  C.  (4146)  ;  Burches  Ferry, 
Peedee  River,  S.  C.  (3550). 

General  distribution. — Maryland — Monmouth  formation  {Exogyra 
costata  zone)  :     Questionably  at  Brightseat,  Prince  George's  County. 

Chattahoochee  region,  Georgia-Alabama — Upper  part  of  Ripley  for- 
mation {Exogyra  costata  zone)  :  Eufaula,  Ala.  (854,  5416)  ;  Mercers 
Mill  Creek  near  Georgetown  (5417). 

Mississippi — Ripley  formation  {Exogyra  costata  zone) :  Three  miles 
south  of  Moline,  Union  County  (712)  ;  "The  Caves,"  5%  miles  east  of 
New  Albany,  Miss.  (6466)  ;  Owl  Creek,  3  miles  northeast  of  Ripley, 
Tippah  County  (707,  6464)  ;  White  Oak  Creek,  5%  miles  northeast  of 
Ripley  (6875)  ;  cut  of  Southern  Railway,  three-quarters  of  a  mile  west 
of  Wenasoga  (6877). 

Arkansas — Nacatoch  sand  {Exogyra  costata  zone)  :  One  to  3  miles 
northeast  of  Washington   (U.S.N.M.  cat.  No.  22701). 

Texas — Navarro  formation  {Exogyra  costata  zone)  :  Near  Kaufman 
(U.S.N.M.  cat.  No.  20976). 

Range. — Exogyra  costata  zone. 
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Genus  CYCLORISMA  Dall 

1875.     Cyclothyris  Conrad,  Geol.  Survey  North  Carolina  Kept.,  vol. 
1  (by  W.  C.  Kerr),  App.  A,  p.  8  (preoccupied). 

1902.  Cyclorisma  Ball,   U.    S.   Nat.   Mus.   Prop.,   vol.   26,   p.   357 

(subgenus   of   Cyprimeria). 

1903.  Cyclorisma  Dall,  Wagner  Tree  Inst.  Sci.  Trans,  vol.  3,  pt.  6, 

p.  1282  (subgenus  of  Cyprimeria). 

Type. — Cyclorisma  carolinensis  (Conrad)  (=Cyclothyris  carolinen- 
sis  Conrad). 

Dall  regards  this  form  as  of  subgeneric  rank  under  Cyprimeria;  it 
differs  from  Cyprimeria,  however,  in  the  possession  of  a  well  developed 
pallial  sinus,  in  the  more  prominent  development  of  the  teeth,  in  the 
much  greater  convexity  of  the  shell,  and  in  the  absence  of  a  bend  to 
the  left  in  the  posterior  part  of  the  valves.  In  the  right  valve  of 
Cyclorisma  the  bifurcation  of  the  posterior  cardinal  tooth  is  also  very 
much  wider  and  more  profound,  and  the  middle  cardinal  tooth  lacks 
the  slight  bifurcation  observed  in  Cyprimeria.  The  two  forms  are 
therefore  generically  distinct. 

Cyclorisma  alta  (Conrad) 

Plate  80,  figures  3-5. 

1875.     Cyclothyris  alta  Conrad,  Geol.  Survey  North  Carolina  Kept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  8,  PL  2,  fig.  4. 

Description. — Conrad  separated  the  representatives  of  this  genus  from 
Snow  Hill  into  two  species  chiefly  on  the  basis  of  difference  in  outline, 
one,  C.  alta,  being  nearly  circular,  the  other,  C.  carolinensis,  being  a 
little  longer  than  high  and  subtruncated  posteriorly.  The  collections 
now  available  for  study  contain  several  dozen  specimens  which  show  a 
nearly  though  not  quite  complete  gradation  between  two  extremes  of  out- 
line. The  shortest  specimens  are  slightly  higher  than  long,  and  the 
longest  specimen  is  about  7  mm.  longer  than  high.  Most  of  the  speci- 
mens fall  nearer  the  subcircular  type  than  the  elongated  type,  and  the 
gap  between  the  latter  and  the  former  does  not  seem  to  be  quite  bridged ; 
unless  this  gap  is  more  completely  filled  and  until  it  is  filled  by  future 
collecting,  it  is  probably  best  to  continue  the  use  of  the  two  names  sug- 
gested by  Conrad. 

Shell  thin,  moderately  convex,  subcircular,  varying  in  outline  from 
slightly  higher  than  long  to  slightly  longer  than  high,  the  latter  pre- 
dominating. Beaks  small,  prominent,  incurved,  approximate,  proso- 
gyrate,  situated  a  little  in  advance  of  the  midlength.     Umbonal  ridge 
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lacking.     Dimensions   of  the   specimen  shown   in   Plate   80,   figure   5 : 
Length  35.5  mm.,  height  34.5  mm.,  convexity  8   mm.      Hinge  rather 

broad;  dental  formula  R  0^0101  .  On  the  left  valve  the  posterior  car- 
dinal tooth  is  long,  thin,  low,  very  oblique,  and  separated  from  the  two 
anterior  cardinals  by  a  broad  oblique  socket;  the  two  anterior  cardi- 
nals are  prominent,  thin,  and  diverge  V-shaped ;  the  three  teeth  are  united 
under  the  beak.  On  the  right  valve  the  posterior  cardinal  is  deeply 
and  broadly  bifid,  the  bounding  ridges  of  the  bifurcation  being  acute,  the 
forward  one  short  and  slightly  oblique;  and  the  posterior  one  long 
and  strongly  oblique ;  the  two  anterior  cardinals  are  thin,  prominent, 
and  separated  by  a  deep,  narrow  socket.  Nymph  broad,  bounded 
below  by  a  low  acute  carina.  Ligamental  groove  moderately  deep 
and  bounded  above  by  the  thin,  overhanging  margin.  Lunule  and 
escutcheon  lacking. 

Inner  margins  of  the  shell  thin  and  smooth.  Pallial  line  distant  from 
the  margin;  pallial  sinus  of  moderate  size,  ascending,  sharply  rounded 
at  the  inner  extremity.     Adductor  scars  rather  large,  subequal. 

Postero-dorsal  margin  broadly  convex,  very  slightly  humped,  inclin- 
ing steeply;  posterior  margin  regularly  rounded;  ventral  margin  regu- 
larly rounded ;  anterior  margin  narrower  and  more  sharply  rounded  than 
the  posterior  margin,  the  extremity  being  a  little  above  the  midheight. 

Surface  marked  by  fine  incremental  lines  and  by  moderately  coarse, 
irregular  growth  undulations  which  become  coarser  toward  the  base. 

Type. — The  figured  specimen  which  was  obtained  at  Snow  Hill,  jBT.  C., 
is  probably  lost.  Several  specimens  in  Conrad's  collection  are  probably 
paratypes. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  5348;  the  Conrad  collection,  U.  S.  K  M. 
cat.  Nos.  31945,  31984,  31985);  Neuse  River,  79%  miles  above  New 
Bern  (5418),  questionably  one-half  mile  west  of  Seven  Springs  (53'52)  ; 
Black  River  questionably  at  Bryant  Newkirk's  marl  hole  (5358),  at 
Kerrs  Cove  (4156,  5362),  and  at  Iron  Mine  Landing  (5366). 

Occurrence  in  the  Chattahoochee  region,  Georgia-Alabama. — Tom- 
bigbee  sand  member  of  Eutaw  formation  (lower  part  of  Exogyra  pon- 
derosa zone)  :  One-eighth  mile  below  the  Seaboard  Air  Line  Railway 
bridge  near  Omaha   (5394).     Lower  part  of  Ripley  formation   (upper 
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part  of  Exogyra  ponderosa  zone)  :  Chattahoochee  Elver  at  Florence, 
Ga.  (5395),  at  Woolridge  Landing,  Ala.  (6402),  and  at  Roods  Lower 
Bend,  Ga.  (6401). 

Bange. — Exogyra  ponderosa  zone. 

Cyclorisma  carolinensis   (Conrad) 

Plate  80,  figures  1-2. 

1875.     Cyclothyris  Carolinensis  Conrad,  Geol.  Survey  North  Carolina 
Kept,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  8,  PI.  2,  fig.  3. 

Shell  thin,  subovate  in  outline,  5  to  7  mm.  longer  than  high,  moder- 
ately convex.  Beaks  small,  moderately  prominent,  incurved,  approxi- 
mate, prosogyrate,  situated  about  one-third  the  length  of  the  shell  from 
the  anterior  extremity.  Umbonal  ridge  not  defined.  Dimensions  of 
the  specimen  shown  in  Plate  80,  figures  1,  2 :  Length  37  mm.,  height  30 
mm.,  convexity  9  mm.  Hinge  as  in  C.  alta  (Conrad).  Lunule  and 
escutcheon  not  sharply  outlined.  Inner  margins  of  shell  thin  and 
smooth. 

Postero-dorsal  margin  long,  subtruncated,  slightly  humped  back  of 
the  beak;  posterior  margin  broad,  subtruncated  vertically,  ventral  mar- 
gin broadly  and  evenly  rounded;  anterior  margin  evenly  and  rather 
sharply  rounded;  antero-dorsal  margin  a  little  concave. 

Surface  marked  by  fine  incremental  lines  and  at  a  distance  from  the 
beak  by  irregular  growth  undulations  which  tend  to  become  coarser 
ventrally. 

Remarks. — This  species  differs  from  C.  alta  (Conrad)  chiefly  in  its 
greater  elongation,  in  its  long,  subtruncated,  less  steeply  inclined  pos- 
tero-dorsal margin,  and  in  its  subtruncated  posterior  margin. 

Type. — The  specimen  originally  figured  is  probably  lost  or  destroyed. 
One  specimen  in  the  Conrad  collection  is  probably  a  paratype. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene  County, 
N.  C.  (the  Conrad  collection,  U.  S.  W.  M.  cat.  No.  31944:  U.  S.  N.  M. 
cat.  No.  7704). 

Genus  LEGUMEN  Conrad 

1858.     Legumen  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour.,  vol.  3,  2d  ser., 

p.  325. 
Type  species,  Legumen  ellipticum  Conrad. 
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Bar oda  Stoliczka1,  the  type  species  of  which  is  Venus  {Tapes)  fragilis 
d'Orbigny,  is  probably  generically  identical  with  Legumen,  and  since 
the  name  Legumen  antedates  Baroda  it  has  the  preference. 

Several  authors,  including  Gabb2,  Weller3,  and  Gardner4,  have  referred 
to  Legumen  planulatum  Conrad  the  subsequently  described  species 
L.  ellipticum  Conrad  and  L.  appressum  Conrad  from  the  Ripley  forma- 
tion, Owl  Creek,  Tippah  County,  Miss.  The  type  of  L.  planulatum 
is  an  internal  cast  from  "Monmouth  County,"  New  Jersey,  and  may 
therefore  have  come  from  any  formation  between  the  Merchantville 
clay  and  the  top  of  the  Cretaceous.  The  Woodbury  clay  of  New  Jersey 
and  the  Snow  Hill  calcareous  member  of  the  Black  Creek  formation  of 
North  Carolina  contain  a  species  with  strong  concentric  markings,  which 
I  have  named  L.  concentricum,  and  which  is  certainly  not  the  same  as 
L.  ellipticum  Conrad.  Since  the  differentiation  of  these  species  must 
depend  upon  the  sculpture  and  not  upon  the  characters  presented  by  in- 
ternal casts,  it  would  seem  impossible  to  identify  well  preserved  shells 
with  the  cast  on  which  L.  planulatum  is  founded,  and  the  latter  name 
can  therefore  be  consistently  applied  only  to  the  type  specimen,  the 
exact  stratigraphic  position  of  which  is  not  known.  L.  appressum 
Conrad  is  probably  identical  with  L.  ellipticum  Conrad. 

Leguinen  concentricum  n.  sp. 

Plate  80,  figures  6-9. 

1885.  Legumen  appressum  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  185,  PL  25,  figs.  6-8.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  185,  PI.  25,  figs.  6-8,  1886.) 

1905.  Legumen  appressum  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  17. 

1907.  Legumen  planulatum  Weller  (in  part),  Geol.  Survey  New 
Jersey,  Paleontology,  vol.  4,  p.  612,  PI.  69,  fig.  7,  question- 
ably figs.  5,  6   (not  figs.  3,  4). 

Description. — Shell  thin,  greatly  elongated,  subelliptical,  inequilat- 
eral, compressed ;  beaks  not  prominent,  approximate,  somewhat  variable 
in  position  on  different  individuals,  but  as  a  rule  situated  about  one- 
fourth  the  length  of  the  shell  from  the  anterior  extremity.  Dimensions 
of  the  type  (PI.  80,  fig.  6)  :    Length  43  mm.,  height  16  mm.,  convexity 


1Stoliczka,    Fercl.,    Cretaceous   fauna    of   southern    India;    Mems.    Geol.    Survey   India,    Pale 
ontologica    Indica,    vol.    3,    p.    145,    1871. 

2Gabb,   W.   M.,   Acad.   Nat.   Sci.    Phila.    Proc,   vol.    28,   p.    304,    1876. 

8Weller,    Stuart,    Geol.    Survey   New   Jersey,    Paleontology,    vol.    4,    p.    612,    1007. 

4Gardner,   Julia  A.,   Md.   Geol.   Survey,    Upper   Cretaceous    (2   vols.),   p.   684,    1916. 
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3  mm.  Dimensions  of  another  larger  specimen :  Length  71  mm.,  height 
22  mm.,  convexity  3.5  mm. 

Dental   formula     '  .     The    posterior    cardinal    tooth    of    the 

right  valve  is  narrowly  bifid  and  very  oblique,  being  nearly  parallel  to 
the  postero-dorsal  margin ;  the  two  anterior  cardinals  are  close  together, 
prominent,  nearly  vertical,  and  separated  from  the  posterior  cardinal 
by  a  wide,  deep  socket  with  floor  sloping  to  the  interior  of  the  shell. 
Lateral  teeth  wanting.  The  anterior  cardinal  tooth  of  the  left  valve 
is  set  between  two  profound  sockets;  the  two  posterior  cardinals  are 
long,  oblique,  narrow,  and  are  separated  by  a  narrow  socket  not  as 
deep  as  the  two  anterior  sockets.  Neither  lunule  nor  escutcheon  is 
present.  Ligament al  groove  deeply  impressed,  extending  about  one- 
third  the  distance  to  the  posterior  extremity. 

Postero-dorsal  margin  long,  straight,  nearly  horizontal ;  posterior  mar- 
gin sharply  rounded ;  ventral  margin  long,  slightly  convex,  nearly  parallel 
with  the  postero-dorsal  margin;  anterior  margin  more  sharply  rounded 
than  the  posterior;  antero-dorsal  margin  descending,  slightly  convex. 
The  outline  of  the  shell  varies  somewhat  in  form  on  different  individuals. 

Surface  marked  by  strong,  nearly  regular,  concentric  ridges,  separated 
by  narrow,  rather  deeply  impressed  depressions ;  the  ridges  are  wider  on 
the  posterior  portion  of  the  shell  and  on  the  postero-dorsal  slope  of  the 
large  individuals  assume  the  form  of  imbricating  lamellae. 

Remarks. — This  species  is  closely  related  to  and  may  be  the  precur- 
sor of  Legumen  ellipticum  Conrad,  which  occurs  in  the  Exogyra  costata 
zone  of  the  Ripley  formation.  L.  concentricum  is  distinguished  from 
L.  ellipticum  by  its  much  stronger  and  coarser  concentric  sculpture. 
Both  forms  are  somewhat  variable  in  outline,  but  the  beak  of  L.  concen- 
tricum is  in  general  a  little  farther  removed  from  the  anterior  extremity. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31798. 
Prom  Snow  Hill,  N.  C. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
Greene  County,  N.  C.  (785,  5348)  ;  Blue  Banks  Landing,  Tar  River, 
N.  C.  (5347);  Auger  Hole  Landing,  Neuse  River,  N.  C.  (5353);  one- 
half  mile  west  of  Seven  Springs,  Wayne  County,  N.  C.  (5352);  Black 
River,  N.  C,  at  Kerrs  Cove  (4156,  5362),  and  at  Iron  Mine  Landing 
(5366);  Hodge's  old  mill  site,  ^/o  miles  southeast  of  Mullins,  Marion 
County,  S.  C.  (5372). 
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Occurrence  in  New  Jersey. — Woodbury  clay  (Exogyra  ponderosa 
zone)  :  Near  Haddonfield.  The  specimen  figured  by  Whitfield  in 
U.  S.  Geological  Survey  Monograph,  volume  9,  Plate  25,  figures  6  to  8, 
as  L.  appressum,  belongs  to  L.  concentricum. 

Range. —  Upper  part  of  Exogyra  ponderosa  zone. 

Legumen  carolinense  (Conrad) 

Plate  81,  figures  5-8. 

1875.     Baroda   Carolinensis   Conrad,   Geol.    Survey   North    Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  8,  PI.  2,  fig.  10. 
?  1916.     Legumen  carolinense  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  685. 

Description. — The  following  description  is  based  on  two  right  valves 
and  two  left  valves  in  the  Conrad  collection,  labeled  in  his  handwriting 
Baroda  carolinensis  Conrad.  Neither  of  the  right  valves  is  as  large  as 
the  right  valve  figured  by  Conrad,  but  the  specimens  may  doubtless  be 
regarded   as  paratypes. 

Shell  moderately  thick  in  the  adult,  elongated,  subovate  in  outline, 
moderately  convex.  Beaks  small,  not  prominent,  approximate,  prosogy- 
rate,  situated  about  three-tenths  the  length  of  the  shell  from  the  anterior 
extremity.  Dimensions  of  the  left  valve  shown  in  Plate  81,  figures  7,  8 : 
Length  55  mm.,  height  32  mm.,  convexity  7  mm. 

Dental  formula       '  A.,A.,A„      .     The   cardinal  teeth   in   the  left   valve 

K.  1)10101. 

are  all  entire  and  the  posterior  one  is  small,  long,  narrow,  and  very 
oblique;  the  two  anterior  cardinals  are  strong  and  rather  widely 
diverging.  On  the  right  valve  the  posterior  cardinal  tooth  is  oblique, 
narrow,  and  very  narrowly  but  distinctly  bifid ;  the  two  anterior  cardi- 
nals are  prominent,  narrow,  nearly  vertical,  and  separated  by  a  deep, 
narrow  socket.  No  lateral  teeth  are  developed.  Ligamental  groove 
deeply  impressed,  extending  about  half  the  distance  to  the  posterior 
extremity,  and  bordered  below  by  a  strong  nymph.  No  lunule  or  es- 
cutcheon present. 

Adductor  scars  large,  the  posterior  one  a  little  the  larger;  pallial 
sinus  moderately  deep,  directed  nearly  horizontally,  rather  sharply 
rounded  at  the  extremity.       Inner  margin  smooth. 

Postero-dorsal  margin  long,  straight,  gently  inclined;  posterior  ex- 
tremity rather  sharply  rounded ;  ventral  margin  broadly  rounded,  some- 
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what    fuller   posteriorly   than    anteriorly;    anterior   extremity   sharply 
and  regularly  rounded. 

Surface  marked  by  fine  incremental  lines  and  by  coarse,  irregular 
growth  undulations,  which  are  strongest  toward  the  postero-dorsal  mar- 
gin. 

Remarks. — Conrad  referred  this  species  to  Baroda  Stoliczka,  but  a 
careful  comparison  of  the  hinge  with  that  of  Legumen  planulatum 
(Conrad)  from  Owl  Creek,  Tippah  County,  Miss.,  shows  conclusively 
that  it  belongs  to  the  latter  genus.  Baroda  is,  however,  probably  a  syn- 
onym of  Legumen. 

Type. — The  specimen  originally  figured  by  Conrad  is  probably  lost. 
Several  specimens  in  the  Conrad  collection  may  be  regarded  as  para- 
types. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  the 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County,  K  C.  (785;  5348;  U.S.H.  cat.  No.  7703; 
and  the  Conrad  collection,  TJ.SJST.M.  cat.  ISTos.  31947,  31986)  ;  ques- 
tionably at  Hodge's  old  mill  site,  31/2  miles  southeast  of  Mullins, 
Marion  County,  S.  C.  (5372). 

Occurrence  in  Maryland. — Reported  by  Doctor  Gardner  from  the 
Matawan  formation  at  Cassidy's  Landing,  Cecil  County. 

Occurrence  in  Alabama. — Lower  part  of  Ripley  formation  (upper 
part  of  Exogyra  ponderosa  zone)  :  Woolridge  Landing,  Chattahoochee 
River  (6402)  ;  Central  of  Georgia  Railway  bridge,  a  mile  southwest  of 
Hatchechubbee  (6812). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Legumen  ? 

One  poor  cast  of  a  right  valve,  probably  a  Legumen,  was  found  in 
the  uppermost  part  of  the  Peedee  formation,  in  French  Brothers' 
quarry,  Rocky  Point,  Pender  County,  1ST.  C.  (778). 

Superfamily  TELLINACEA 

Family  TELLINIDAE 

Genus  TELLINA  (Linnaeus)  Lamarck 

Tellina  elliptica  (Conrad) 

Plate  81,  figures  1-4;  Plate  82,  figures  7-8. 

1875.  Hercodon  ellipticus  Conrad,  Geol.  Survey  North  Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  10,  PI.  2,  figs.  2 
and  8   (not  the  small  outline  figure). 
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Description. — In  the  Conrad  collection  from  Snow  Hill,  N.  C,  is  one 
right  valve  almost  identical  in  size  with  the  right  valve  figured  by 
Conrad,  and  labeled  "Hercodon  ellipiticus  Conrad"  in  his  handwriting. 
There  is  no  way  of  determining  certainly,  however,  that  it  is  the  type 
specimen. 

Shell  moderately  thick,  subelliptical  in  outline,  depressed  convex, 
slightly  inequilateral,  the  greatest  inflation  being  a  little  back  of  the 
midlength.  Beaks  small,  slightly  prominent,  approximate,  nearly 
direct,  situated  about  .45  the  length  of  the  shell  from  the  anterior 
extremity.  Dimensions  of  the  right  valve  from  Snow  Hill  shown  in 
Plate  81,  figures  3,  4:  Length  47  mm.,  height  27  mm.,  convexity  6  mm. 
Approximate  dimensions  of  a  large  specimen  from  ISTeuse  River  (PI.  SI, 
figs.  7,  8),  questionably  referred  to  the  species:  Length  92  mm.,  height 
55  mm.,  convexity  10+mm. 

The  two  cardinal  teeth  in  the  right  valve  are  separated  by  a  deep 
triangular  socket;  the  posterior  cardinal  is  prominent,  a  little  oblique, 
distinctly  bifid  at  its  distal  end  and  is  bounded  by  deep  sockets;  the 
anterior  cardinal  is  short,  oblique,  moderately  prominent,  and  is  partly 
fused  with  the  anterior  lateral  tooth.  The  posterior  lateral  tooth  is 
short,  weakly  developed,  and  situated  just  below  the  extremity  of  the 
ligamental  groove;  the  anterior  lateral  is  short,  prominent,  partly 
fused  with  the  anterior  cardinal,  and  not  quite  parallel  to  the  margin. 
Hinge  of  left  valve  with  two  cardinal  teeth,  the  anterior  one  strong, 
prominent,  nearly  direct,  and  bifid,  wTith  deep,  diverging  sockets  on 
either  side;  the  posterior  cardinal  is  thin,  narrow,  and  oblique,  and  is 
bounded  behind  by  a  deep,  narrow  slit.  The  posterior  lateral  tooth  is 
below  the  distal  end  of  the  ligamental  groove  and  is  subobscure;  imme- 
diately in  front  of  the  anterior  cardinal  socket  is  a  short,  low,  poorly 
developed  lateral  tooth  which  simulates  a  cardinal  tooth.  The  hinge 
of  a  large  left  valve  from  Whiteley  Creek  Landing,  Neuse  River  (PI. 
82,  figs.  3,  4),  questionably  referred  to  this  species,  is  poorly  preserved, 
and  the  teeth  partly  broken  off,  but  there  is  a  large  direct  anterior  car- 
dinal tooth  between  two  moderately  impressed  sockets,  and  a  low,  nar- 
row, oblique  posterior  cardinal.  Ligamental  groove  deep,  narrow,  and 
extending  about  one-third  the  distance  to  the  posterior  extremity; 
nymph  narrow,  most  prominent  at  the  distal  end. 

Adductor  scars  subequal,  oval,  the  anterior  one  a  little  the  more  elong- 
ated. Pallial  sinus  rather  short,  slightly  ascending,  bluntly  rounded 
on  the  anterior  end.  A  slight  callosity  extends  radially  on  the  inner 
surface  from  the  beak  just  back  of  the  anterior  adductor  scar.  Inner 
margin  smooth. 
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The  extremities  are  sharply  rounded,  the  posterior  one  being  a  little 
the  more  pointed;   ventral  margin  broadly  and  evenly  rounded. 

Surface  marked  by  fine,  somewhat  irregular,  incremental  lines,  and 
by  numerous,  very  fine,  radiating  lines  scarcely  visible  to  the  unaided 
eye. 

Remarks. — The  species  closely  resembles  Tellina  simplex,  but  is  much 
larger,  the  beak  is  markedly  nearer  the  anterior  extremity,  the  hinge 
plate  is  developed  to  a  greater  distance  from  the  beak  anteriorly,  and 
the  anterior  radiating  callosities  on  the  inner  surface  are  not  so  strongly 
developed. 

Type. — A  right  valve  in  the  Conrad  collection  (U.S.N.M.  cat.  No. 
31946)  is  almost  identical  in  size  and  outline  with  the  original  figures, 
and  may  be  the  type. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  %  C.  (the  Conrad  collection,  and  Coll.  A.N.S.  Phila.) ; 
questionably  at  Whiteley  Creek  Landing,  Neuse  River,  ]ST.  C.   (5354). 

Tellina  simplex  n.  sp. 

Plate  82,  figs.  4-6. 

1875.  Hercodon  ellipticus  Conrad,  North  Carolina  Geol.  Survey 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  10,  PI.  2,  the 
small  outline  fig.  8   (not  the  large  fig.  8  nor  fig.  2). 

Description. — This  species  is  represented  in  the  collections  from 
Snow  Hill  by  a  number  of  specimens  about  as  large  as  the  one  figured, 
all  much  smaller  than  the  figured  specimen  of  Tellina  elliptica  (Con- 
rad) to  which  Conrad  referred  them. 

Shell  subelliptical  in  outline,  depressed  convex,  subequilateral.  Beaks 
slightly  prominent,  small,  approximate,  situated  slightly  back  of  the 
midlength.  Dimensions :  Length  25  mm.,  height  14  mm.,  convexity 
3  mm. 

Hinge  of  right  valve  similar  to  that  of  Tellina  elliptica  (Conrad), 
with  the  minor  differences  that  the  anterior  lateral  tooth  is  a  little  less 
prominently  developed,  and  the  hinge  plate  in  front  of  the  beak  is 
much  shorter.  Ligamental  groove  short  and  deeply  impressed  and 
bordered  below  by  a  well  developed  nymph.  Anterior  cardinal  tooth 
of  left  valve  nearly  direct,  prominent,  bifid  on  its  distal  end;  posterior 
cardinal  tooth  weak,  slender  and  oblique ;  posterior  lateral  tooth  scarcely 
perceptible;  anterior  lateral  approximate,  moderately  prominent,  short. 

Pallial   sinus    short,   nearly   horizontal,   bluntly   rounded    anteriorly. 
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Three  rather  faint  interior  callosities  extend  radially  from  the  beak, 
one  just  in  front  of  the  posterior  adductor  scar,  one  just  in  front  of 
the  pallial  sinus,  and  one  just  back  of  the  anterior  adductor  scar. 
Inner   margin   smooth. 

Extremities  sharply  rounded,  the  posterior  one  more  sharply  than 
the  anterior;  ventral  margin  broadly  and  evenly  rounded. 

Surface  marked  by  very  fine  incremental  lines,  an  occasional  one 
toward  the  margin  somewhat  stronger  than  the  others,  and  by  very 
faint,  fine  radiating  lines  barely  visible  macroscopically. 

Remarks. — This  species  is  much  smaller  than  Tellina  ellipticus  Con- 
rad, the  beak  is  markedly  more  distant  from  the  anterior  extremity, 
and  the  hinge  presents  the  difference  noted  on  page  324;  also,  three 
interior   radiating   callosities   are    present    instead    of   one. 

Type.— The  Conrad  collection  (U.  S.  N.  M.  cat.  No.  31948).  From 
Snow  Hill,  N".  C. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene 
County,  K  C.  (785;  5348) ;  the  Conrad  collection  U.  S.  1ST.  M.  cat.  No. 
31948;  and  U.  S.  1ST.  M.  cat.  No.  7714);  Walkers  Bluff,  Cape  Fear 
River,  N.  C.  (4145)  ;  questionably  at  Auger  Hole  Landing,  Neuse 
River,  N.  C.  (4160)  ;  questionably  one-half  mile  west  of  Seven  Springs, 
Wayne  County,  N.  C.  (5352)  ;  questionably  at  Iron  Mine  Landing, 
Black  River,  N.  C.   (5366). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Tellina  (unidentified) 

Poorly  preserved  remains  of  Tellina,  chiefly  oasts,  have  been  found 
in  North  Carolina  as  follows :  In  the  Snow  Hill  calcareous  member 
of  the  Black  Creek  formation  at  Blue  Banks  Landing,  Tar  River 
(5347);  at  Whiteley  Creek  Landing,  Neuse  River  (4136,  5354)  ;  on 
Black  River  at  Bryant  Newkirk's  marl  hole  (5358)  ;  at  Iron  Mine 
Landing  (5366);  and  at  Walkers  Bluff,  Cape  Fear  River  (5354).  In 
the  Peedee  formation  at  Rocky  Point,  Pender  County,  N.  C.     (778). 

Genus  LINEARIA  Conrad 

1860.     Linear  la  Conrad,  Acad.  Nat.  Sci.  Phila.  Jour.,  2d  ser.,  vol.  4, 

p.   279,    PL   46,   fig.    7. 
1870.     Linearia  Conrad,  Am.  Jour.  Conchology,  vol.  6,  p.  73,  PI.  3. 

Type  Linearia  meiasfriata  Conrad, 
fig.   11. 
2 
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Doctor  Dall  lias  given  this  form  the  rank  of  a  subgenus  under 
Tellina.    With  reference  to  the  section  Herowalia  he  says  i1 

"This  little  shell  is  very  close  to  Linearia,  a  subgenus  of  Tellinidae 
described  by  Conrad  from  the  Upper  Cretaceous  in  1875  [I860]. 
The  type  of  Linearia  externally  resembles  Se?nele  cancellata,  the  hinge 
has  a  well-marked  nymph,  and  its  chief  peculiarity  is  in  the  lengthen- 
ing of  the  bifid  cardinals."  The  type  species  of  Linearia  and  also  three 
or  four  other  well  preserved  species  of  the  genus  present  two  simple, 
very  oblique,  elongated  cardinal  teeth  pointing  forward,  in  the  right 
valve,  and  separated  by  a  deep,  narrow  socket  into  which  fits  a  simple 
prominent,  oblique  anterior  cardinal  of  the  left  valve  (PL  83,  figs.  2, 
3,  5,  8,  9)  ;  these  two  teeth  appear  to  have  been  regarded  by  Dr.  Dall 
as  one  bifid  tooth.  The  left  valve  presents  a  short,  very  weakly  devel- 
oped posterior  cardinal  under  the  beak  and  a  long,  oblique,  strong  an- 
terior cardinal.  None  of  the  cardinal  teeth  are  bifid,  and  for  this 
reason  I  regard  Linearia  as  distinct  from  Tellina. 

Linearia  carolinensis  Conrad 

Plate  83,  figures  4-12. 

1875.  Linearia  (Liothyris)  Carolinensis  Conrad,  Geol.  Survey 
North  Carolina  Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A, 
p.  9,  PL  1,  figs.  20,  23,  24. 

Description. — In  addition  to  the  cotypes  in  the  Academy  of  Natural 
Sciences  of  Philadelphia,  the  Conrad  collection  from  Snow  Hill  con- 
tains several  left  valves  labeled  in  his  handwriting  Linearia  (TAothy- 
ris)  carolinensis  Conrad,  and  other  specimens,  both  right  and  left 
valves,  have  been  obtained  at  Snow  Hill  by  Dr.  Stanton  and  myself. 

Shell  moderately  thick,  subovate  in  outline,  depressed  convex.  Beaks 
small,  slightly  prominent,  direct,  approximate,  situated  about  two- 
fifths  the  length  of  the  shell  from  the  anterior  extremity.  Postero- 
dorsal  slope  moderately  steep  and  separated  from  the  main  surface 
of  the  shell  by  a  faint  umbonal  ridge.  Dimensions  of  the  large  cotype, 
a  right  valve,  shown  in  Plate  83,  figures  11,  12 :  Length  45  mm., 
height  30  mm.,  convexity  6.5  mm. 

Hinge  plate  narrow.  The  right  valves  of  young  and  medium  sized 
individuals  present  two  long,  very  oblique,  narrow  cardinal  teeth 
pointing  obliquely  downward  and  forward,  separated  by  a  deep,  narrow 
socket;  a  small  obsolescent  posterior  cardinal  appears  just  under  the 
beak;  in  large  individuals  (see  PL  83,  figs.  7,  12)   the  hinge  becomes 

xWagner  Free   Inst.    Sci.   Trans.,   vol.    3,    pt.    5,    p.    1010,    1900. 
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heavier,  the  cardinal  teeth  become  less  oblique  and  shorter,  and  the 
posterior  one  becomes  nearly  vertical  and  so  much  thickened  as  to  sug- 
gest abnormality.  Hinge  of  left  valve  with  a  prominent  anterior 
cardinal  tooth  directed  obliquely  forward  and  downward,  and  a  small 
obsolescent  posterior   cardinal  just   under  the  beak. 

Ligamental  groove  a  deep,  narrow  slit  extending  about  halfway  to 
the  posterior  extremity;  nymphs  narrow  and  cariua-like.  Lunule  and 
escutcheon  narrow,  deep,  and  sharply  defined. 

Inner  margin  smooth.  Posterior  adductor  scar  small  and  subcircu- 
lar;  anterior  adductor  larger  and  somewhat  elongated.  Pallial  sinus 
profound,  ascending,  bluntly  rounded  anteriorly,  extending  about  three- 
fifths  the  distance  to  the  anterior  adductor  scar.  A  pronounced  cal- 
losity extends  radially  from  the  beak  just  back  of  the  anterior  adduc- 
tor scar. 

Antero-dorsal  margin  long,  nearly  straight;  postero-dorsal  margin 
slightly  arched.  Posterior  margin  subtruncated ;  ventral  margin  slightly 
convex  posteriorly,  broadly  rounded  and  fullest  anteriorly ;  anterior 
margin  rather  sharply  rounded. 

Surface  in  general  nearly  smooth,  but  marked  by  fine  incremental 
lines  and  an  occasional  stronger  line. 

Cotypes. — In  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia  are  several  specimens  from  Snow  Hill,  1ST.  C,  one  of 
which  is  the  large  right  valve  originally  figured  by  Conrad  (fig.  20) 
and  here  refigured  on  Plate  83,  figures  11,  12. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene  County, 
1ST.  C.  (785;  5348;  the  Conrad  collection,  U.S.N.M.  cat.  Nos.  31950, 
31951,  31987;  U.S.N.M.  cat.  No.  7714;  the  types  at  A.KS.  Phila.)  ; 
Blue  Banks  Landing,  Tar  River,  N.  C.  (5347);  Whiteley  Creek 
Landing,  Neuse  River,  "N.  C.  (5354) ;  and  Bryant  Newkirk's  marl 
hole,  Black  River,  N.  C.  (5358). 

Range. — Upper  part  of  Exogyra  ponder vsa  zone. 

Linearia  plana  (Conrad) 

Plate  83,  figures  1-3. 

1875.     Oena  plana  Conrad,  Geol.  Survey  North  Carolina  Rept.,  vol. 
1   (by  W.  C.  Kerr),  App.  A,  p.  9,  PL  1,  fig.  17. 

Description. — The  description  is  based  on  a  left  valve,  questionably 
the  type,  in  the  Conrad  collection  from  Snow  Hill,  N.  C,  and  on  a 
right  valve,   the   anterior   and   ventral   portions   of   which   are   broken 
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away.    An  examination  of  the  hinges  shows  the  species  to  belong  to  the 
genus  Linearia. 

Shell  small,  thin,  subovate-elongate,  compressed,  a  little  inequi- 
valve,  flexed  slightly  to  the  left  posteriorly.  Beaks  small,  flattened, 
not  prominent,  direct,  situated  at  about  the  midlength.  Postero-dor- 
sal  slope  set  off  by  a  low  umbonal  ridge  more  distinct  on  the  left  than  on 
the  right  valve ;  the  flexing  of  the  shell  produces  a  broad  shallow  depres- 
sion on  the  left  valve,  extending  from  the  beak  to  the  middle  of  the  ven- 
tral margin.  Dimensions  of  the  left  valve:  Length  22  mm.,  height  11 
mm.,   convexity  2   mm. 

Hinge  plate  very  narrow.  Anterior  cardinal  tooth  of  left  valve  long, 
well  developed,  very  oblique,  directed  forward,  with  well  defined  sockets 
in  front  and  behind;  posterior  cardinal  obsolescent.  Anterior  lateral 
tooth  short,  approximate  to  the  beak,  and  not  prominent;  the  posterior 
lateral  probably  represented  by  a  low,  carina-like  ridge  which  extends 
along  the  inner  margin  of  the  hinge  plate  just  below  the  distal  end  of 
the  ligamental  groove.  The  right  valve  presents  two  well  developed, 
moderately  long,  strongly  oblique  cardinal  teeth,  directed  forward,  the 
posterior  one  thick  and  very  prominent  distally,  and  the  anterior  one 
thin  and  but  little  higher  than  the  margin;  the  two  diverge  from  be- 
neath the  beak  where  they  are  united;  the  anterior  part  of  the  hinge 
is  broken  away;  there  is  no  recognizable  posterior  lateral  tooth. 

Nymph  narrow,  distinct.  Ligamental  groove  deep,  narrow,  extending 
about  one-third  the  distance  to  the  posterior  extremity.  Lunule  deeply 
impressed,  long,  very  narrow;  escutcheon  not  defined.  Inner  margin 
of  shell  smooth.  Dorsal  margins  straight,  diverging  from  the  beak  at 
an  angle  of  about  145  degrees.  Posterior  margin  short,  truncated,  in- 
clined forward;  ventral  margin  long,  slightly  concave  centrally,  bend- 
ing up  slightly  toward  the  extremities ;  anterior  margin  sharply  rounded. 

Surface  in  front  of  the  umbonal  ridge  marked  by  fine,  regular  con- 
centric lines;  postero-dorsal  slope  of  left  valve  marked  by  numerous 
fine,  distinct,  radiating  lines  cancellated  by  sharp,  concentric  growth 
lines;  postero-dorsal  slope  of  right  valve  marked  by  obscure,  fine,  radi- 
ating lines. 

Remarks. — A  nearly  related,  though  not  identical,  undescribed  spe- 
cies occurs  in  the  upper  part  of  the  Ripley  formation  (Exogyra  costata 
zone)  on  Chattahoochee  River,  2  miles  below  Eufaula,  Ala. 

Type. — A  specimen  in  the  Conrad  collection  (U.S.N.M.  cat.  No. 
31949)  which  agrees  closely  with  Conrad's  original  figure,  and  which 
may  be  the  type  (PI.  83,  figs.  1,  2),  is  certainly  typical  of  the  species. 
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Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  N.  C.   (785,  and  the  Conrad  collection). 

Linearia  metastriata  Conrad 

Plate  84,  figures  1-5. 

1860.     Linearia  metastriata   Conrad,  Acad.  Nat.   Sci.   Pliila.   Jour., 

2d  series,  vol.  4,  p.  279,  PI.  46,  fig.  7. 
1870.     Linearia  Conrad,  Am.  Jour.  Conchology,  vol.  6,  p.  73,  PI.  S, 

%  11. 

1885.  Linearia  metastriata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  165,  PI.  23,  figs.  6,  7  (?),  and  8.  (Geol.  Survey  New 
Jersey,  Paleontology,  vol.  1,  p.  165,  PI.  23,  figs.  6,  7  (?), 
and  8,  1886.) 

1905.  Linearia  metastriata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  16. 

1907.  Linearia  metastriata  Weller,  Geol.  Survey  of  New  Jersey, 
Paleontology,  vol.  4,  p.  618,  PI.  70,  figs.  8  and  9. 

1916.  Linearia  metastriata  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous (2  vols.),  p.  699. 

Description. — This  species  is  represented  in  the  collections  from 
North  Carolina  by  a  few  prints  in  clay  and  sand;  the  sculpture  is  so 
characteristic  that  the  species  is  easily  identifiable. 

Shell  subelliptical  in  outline,  depressed  convex;  beaks  situated  slight- 
ly back  of  the  midlength.  Dimensions  of  the  print  shown  in  Plate  84, 
figure  5 :  Length  19  mm.,  height  12  mm. ;  one  print  is  27  mm.  long. 
Dorsal  margins  straight,  diverging  from  the  beak  at  an  angle  of  about 
155  degrees;  posterior  margin  sub  truncated ;  ventral  margin  broadly 
and  evenly  rounded;  anterior  margin  regularly  rounded. 

Surface  marked  by  regular  concentric  ridges  separated  by  depres- 
sions of  about  equal  width;  these  ridges  are  strongest  on  the  middle  of 
the  shell  and  become  fainter  on  the  dorsal  slopes;  the  whole  surface  is 
beautifully  cancellated  by  radiating  ridges  which  on  the  dorsal  slopes 
are  much  stronger  than  the  concentric  ridges,  but  which  on  the  middle 
of  the  shell  become  much  fainter  than  the  concentric  markings.  The 
radiating  ridges  on  the  postero-dorsal  slope  are  coarser  than  on  the 
antero-dorsal  slope. 

Remarks. — This  species  differs  from  Linearia  magnoliensis  in  the 
presence  of  radiating  lines  on  the  whole  surface  instead  of  on  only  tne 
dorsal  slopes,  and  the  sculpture,  particularly  the  concentric  ribbing, 
is  verv  much  finer. 
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Type. — The  collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia contains  several  typical  specimens  from  Eufaula,  Ala.,  the 
type  locality,  none  of  which  are  marked  types. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Black 
River  at  Mossy  Log  Landing  (5357),  at  Bryant  Newkirk's  marl  hole 
(5358),  at  Kerrs  Cove   (4156),  and  at  Hatchers  Reaches   (5365). 

General  distribution. — New  Jersey; — Magothy  formation  ("Cliffwood 
clay"):  Near  Matawan.  Merchantville  clay:  Near  Matawan;  near 
Jamesburg;  at  Lenola.  Woodbury  clay  (Exogyra  ponderosa  zone)  : 
Near  Matawan;  near  Haddonfleld.  Marshalltown  formation  (Exogyra 
ponderosa  zone) :  Near  Swedesboro.  Wenonah  sand  (Exogyra  pon- 
derosa zone)  :  Near  Marlboro.  Redbank  sand  (Exogyra  costata  zone)  : 
At  Redbank. 

Maryland — Reported  by  Doctor  Gardner  from  the  Monmouth  for- 
mation (Exogyra  costata  zone)  :  In  Prince  George's  County,  at  Bright- 
seat,  on  the  Brooks  estate  near  Seat  Pleasant,  and  at  Friendly. 

Chattahoochee  region,  Georgia-Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Banks 
Landing  (6406).  Upper  part  of  Ripley  formation  (Exogyra  costata 
zone):  Mercers  Mill  Creek  near  Georgetown,  Ga.  (5417);  Eufaula 
(A.  N.  S.  Phila.)  ;  Chattahoochee  River,  2  miles  below  Eufaula  (857), 
and  at  the  mouth  of  Pataula  Creek  (855). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Cut  of  South- 
ern Railway,  three-quarters  of  a  mile  west  of  Wenasoga  (6877)  ;  Owl 
Creek,  3  miles  northeast  of  Ripley,  Tippah  County  (707,  6464). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Linearia  magnoliensis  n.  sp. 
Plate  84,  figures  6-8. 

Description, — This  species  is  founded  on  the  internal  cast  and  the 
outside  mold  of  a  left  valve  (the  type),  an  imperfect  internal  cast  of 
another  left  valve,  and  the  print  of  the  anterior  surface  of  a  small  right 
valve,  all  from  Magnolia  Quarry,  near  Magnolia  Landing,  Cape  Pear 
River,  N.  C. 

Shell  subovate  in  outline,  inequilateral,  depressed  convex..  Beaks 
slightly  prominent,  situated  slightly  back  of  the  midlength.  Postero- 
dorsal  slope  steeper  than  the  antero-dorsal  slope ;  umbonal  ridge  weakly 
defined.  Dimensions  of  the  type :  Length  26  mm.,  height  16  mm.,  con- 
vexity 4   ( ?)   mm. 
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The  internal  cast  of  the  left  valve  shows  the  hinge  plate  to  be  narrow 
and  normal;  this  valve  has  one  long,  narrow,  very  oblique  cardinal 
tooth  which  is  received  between  two  similarly  oblique  narrow  cardinals 
on  the  right  valve. 

Pallial  line  distinct  anteriorly;  pallial  sinus  not  preserved;  a  slight 
depression  on  the  cast  marks  the  position  of  a  callosity  which  extends 
from  the  beak  radially  just  back  of  the  anterior  adductor  scar. 

Dorsal  margins  straight,  diverging  from  the  beak  at  an  angle  of 
about  140  degrees.  Posterior  margin  short,  subtruncated ;  ventral 
margin  broadly  rounded,  fullest  anteriorly;  anterior  margin  regularly 
and  sharply  rounded.  Surface  marked  by  strong,  rather  coarse,  nearly 
regular  concentric  ridges  with  interspaces  of  about  equal  width,  cancel- 
lated on  the  postero-dorsal  slope  by  strong,  rather  coarse  radiating 
ridges,  and  near  the  upper  margin  of  the  antero-dorsal  slope  by  a  nar- 
row band  of  finer  radiating  ridges. 

Remarks. — The  species  differs  from  Linearia  metastriata  Conrad 
in  the  absence  of  radiating  ridges  on  all  but  the  dorsal  slopes,  and  in 
the  much  coarser  development  of  the  concentric  ridges. 

Type.— Collection  of  the  IT.  S.  National  Museum,  cat.  <No.  31813. 

Occurrence. — Peedee  formation  (Exogyra  costata  zone)  :  Magnolia 
Quarry  (near  Magnolia  Landing),  Cape  Fear  Eiver,  "N.  C.  (4151,  8281). 

Linearia   (unidentified) 

Plate  84,  figures  9-13. 

Casts  probably  referable  to  Linearia  have  been  found  in  the  Peedee 
formation  on  the  north  shore  of  Waccamaw  Lake,  T$.  C.  (4146),  at 
Magnolia  Landing,  Cape  Fear  River,  1ST.  C.  (4151),  and  at  Rocky 
Point,  Pender  County,  K  C.  (778). 

Genus  SOLYMA  Conrad 

1870.     Solyma  Conrad,  Am.  Jour.  Conch.,  vol.  6,  p.  75,  PI.  3,  fig.  9. 

Type  species  Solyma  lineolata  Conrad. 

The  two  cardinal  teeth  on  the  right  valve  of  Solyma  are  shorter  and 
less  oblique  than  the  two  similar  teeth  of  Linearia.  The  weak  develop- 
ment of  the  lateral  teeth,  and  particularly  the  practical  absence  of  an 
anterior  lateral,  further  distinguish  this  genus  from  Linearia. 

Solyma  leiis  n.  sp. 

Plate  82,  figures  1-3. 
Description. — The  species  is  founded  on  specimens  from  Snow  Hill, 
"N.  C,  all  right  valves,  with  the  exception  of  one  poorly  preserved  shell 
with  both  valves  attached. 
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Shell  elongate-subelliptical,  thin,  depressed,  convex.  Beaks  small,  in- 
curved, direct,  approximate,  situated  about  .55  the  length  of  the  shell 
from  the  anterior  extremity.  Postero-dorsal  slope  separated  from  the 
rest  of  the  surface  by  a  faint  umbonal  ridge.  Dimensions  of  the  type 
(PI.  82,  fig.  1)  :     Length  47  mm.,  height  29  mm.,  convexity  7  mm. 

Hinge  plate  narrow.  Right  valve  with  two  prominent  oblique,  nar- 
row cardinal  teeth  separated  by  a  deep,  narrow  socket.  Lateral  teeth 
very  weakly  developed,  the  anterior  one  perhaps  represented  by  a  short, 
slight  swelling  on  the  hinge  plate  in  front  of  the  anterior  cardinal  tooth, 
and  the  posterior  one  represented  by  a  slight,  narrow  ridge-like  swelling 
along  the  lower  margin  of  the  plate  in  front  of  the  distal  end  of  the 
ligamental  groove.  Nymph  well  developed;  ligamental  groove  deep, 
narrow,  extending  about  halfway  to  the  posterior  extremity.  A  deep, 
narrow,  escutcheon-like  area  is  well  defined;  lunule  not  clearly  out- 
lined.    Inner  margin  smooth. 

Dorsal  margin  very  broadly  arched  to  nearly  straight;  posterior  mar- 
gin almost  vertically  subtruncated ;  ventral  margin  very  broadly 
and  evenly  rounded;  anterior  margin  rather  sharply  rounded. 

Surface  marked  only  by  fine  incremental  lines,  which  are  a  little 
coarser  on  the  postero-dorsal  slope. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31803. 
Prom  Snow  Hill,  N.  C.     (785). 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene  County, 
N.  C.  (785,  5348)  ;  one-half  mile  west  of  Seven  Springs,  Wayne  Coun- 
ty, N.  C.  (5352). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Superfamily  SOLENACEA 

Family   SOLENIDAE 

Genus  LEPTOSOLEN  Conrad 

Leptosolen  biplicata  s  Conrad 

Plate  85,  figure  10-13. 

1858.     Siliquarla   biplicata  Conrad,   Acad.   Nat.    Sci.    Phila.   Jour., 

2d  ser.,  vol.  3,  p.  324,  PI.  34,  fig.  17. 
1867.     Leptosolen  biplicatus  Conrad,  Am.  Jour.  Conchology,  vol.  3, 

pp.  15,  188. 
1876.     Leptosolen  biplicata  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 

28,  p.   304. 
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1885.  Leptosolen  biplicata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol. 
9,  p.  183,  PL  25,  figs.  1,  2.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  1,  p.  183,  PI.  25,  figs.  1,  2,  1886.) 

1905.  Leptoso'len  biplicata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.   57,  p.   17. 

1907.  Leptosolen  biplicata  Weller,  Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  624,  PI.  70,  figs.  30,  31. 

1916.  Leptosolen  biplicata  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous  (2  vols.),  p.  703,  PI.  42,  figs.  7,  8. 

Description. — Poorly  preserved  casts  and  shells  of  this  species  have 
been  found  in  the  Snow  Hill  member  of  the  Black  Creek  formation  in 
the  Carolinas.  The  description  which  follows  is  based  in  part  on  per- 
fect material  from  Owl  Creek,  Tippah  County,  Miss.,  the  type  locality 
of  the  species. 

Shell  thin,  greatly  elongated,  subrectangular  in  outline,  subcylindri- 
cal  in  form,  gapping  at  both  extremities,  compressed  a  little  anteriorly. 
Beaks  small,  incurved,  not  prominent,  approximate,  situated  one- 
fourth  or  less  the  length  of  the  shell  from  the  anterior  extremity. 
Two  folds  or  shallow  depressions  extend  radially  from  the  beak;  one, 
which  is  faint,  to  the  anterior  extremity,  and  the  other,  which  is  more 
deeply  impressed,  to  the  forward  end  of  the  ventral  margin.  Dimen- 
sions of  a  perfect  left  valve  from  Owl  Creek,  Miss.  (PI.  85,  fig.  12)  : 
Length  55  mm.,  height  17  mm. 

Hinge  of  left  valve  with  one  very  prominent  paddle-like  cardinal 
tooth,  the  thin  edge  of  which  is  nearly  vertical,  supported  behind  by  a 
calcareous  buttress  or  prop.  Hinge  of  right  valve  with  one  prominent 
cardinal  tooth  similar  to  that  in  the  left  valve,  with,  however,  its  flat 
paddle-like  surface  facing  posteriorly,  and  its  supporting  buttress  on 
the  front  side. 

When  the  two  valves  are  in  position  the  flat  sides  of  the  respective 
cardinal  teeth  oppose  each  other.  Ligamental  groove  narrow,  deeply 
impressed,  extending  about  one-third  the  distance  to  the  posterior  end 
of  the  hinge  line.     Nymph  prominent,  narrow. 

A  prominent  internal  rib  or  callosity  extends  from  below  the  beak, 
downward  and  slightly  backward,  becoming  faint  toward  the  ventral 
margin;  a  thin  platform  extends  obliquely  outward  from  the  dorsal  end 
of  this  rib  and  is  fused  against  the  under  side  of  the  hinge  plate,  pro- 
ducing a  deep  recess  just  back  of  the  upper  end  of  the  rib.  Inner 
margin  of  shell  smooth.  Adductor  scars  large,  the  anterior  one  subtri- 
angular  and  situated  just  in  frout  of  the  upper  end  of  the  internal  rib. 
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Postero-dorsal  margin  very  long,  straight,  horizontal;  posterior  mar- 
gin evenly  and  broadly  rounded  or  very  slightly  truncated  vertically; 
ventral  margin  long,  straight,  parallel  to  the  postero-dorsal  margin; 
anterior  margin  snorter  than  the  posterior  margin,  truncated  vertically; 
antero-dorsal  margin  nearly  straight,  slightly  inclined. 

Back  of  a  line  extending  obliquely  downward  and  backward  to  the 
posterior  end  of  the  ventral  margin  the  surface  is  marked  by  ir- 
regularly spaced,  flat,  imbricating  growth  lamellae;  in  front  of  this 
line  the  surface  is  nearly  smooth,  presenting  only  very  fine  incre- 
mental lines,  and  some  coarser  irregularly  spaced  growth  lines  and  un- 
dulations. 

Remarks. — The  specimens  from  the  Carolinas  conform  to  the  de- 
scription just  given,  so  far  as  can  be  determined  from  their  poor  state 
of  preservation. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  the 
Eipley  formation,  Owl  Creek,  Tippah  County,  Miss. 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  and  the  Conrad  collection,  U.S1.I.  cat. 
No.  31954)  ;  Neuse  Eiver,  79%  miles  above  New  Bern,  N.  C.  (5418); 
one-half  mile  west  of  Seven  Springs,  Wayne  County,  N.  C.  (53"52)  ; 
Black  Biver,  N.  C,  at  Mossy  Log  Landing  (5357),  and  at  Iron  Mine 
Landing  (5366)  ;  Hodge's  old  mill  site,  3%  miles  southeast  of  Mullins, 
Marion  County,  S.  C.  (5372).  Peedee  formation  (Exogyra  costata 
zone)  :     Magnolia  Landing,  Cape  Fear  Biver,  N.   C.    (4151). 

General  distribution. — New  Jersey — Magothy  formation  ("Cliff wood 
clay"):  Near  Matawan.  Merchantville  clay:  Near  Matawan;  near 
Jamesburg;  at  Lenola.  Woodbury  clay  (Exogyra  ponderosa  zone): 
Near  Haddonfield.  Wenonah  sand  (Exogyra  ponderosa  zone  ?)  :  Near 
Marlboro;  near  Crawfords  Corner.  Navesink  marl  (Exogyra  costata 
zone)  :  Atlantic  Highlands ;  Crosswicks  Creek ;  near  Jacobstown. 
Bedbank  sand  (Exogyra  costata  zone)  :  Shrewsbury  Biver;  near  Middle- 
town. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Prince 
George's  County  at  Brightseat,  on  the  Brooks  estate  near  Seat  Pleasant, 
a  mile  west  of  Friendly,  and  2  miles  southwest  of  Oxon  Hill. 

Chattahoochee  region,  Georgia-Alabama — Basal  beds  of  Eutaw  for- 
mation :  Ochillee,  Ga.  (5378).  Tombigbee  sand  member  of  Eutaw 
formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Blufftown,  Chat- 
tahoochee Biver  (6405).  Lower  part  of  Bipley  formation  (upper  part 
of  Exogyra  ponderosa  zone)  :  Lower  Boods  Bend  (6401).  Upper  part  of 
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Ripley  formation  (Exogyra  costata  zone)  :  Eufaula  (854,  5416,  6400) ; 
Chattahoochee  River  at  Alexanders  Landing  (856),  and  at  the  mouth 
of  Pataula  Creek  (855);  "Narrows"  of  Pataula  Creek  (6412). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponclerosa  zone)  :  Central  of  Georgia  Railway  bridge,  a  mile  southwest 
of  Hatchechubbee  (6812);  Union  Springs  at  "Conecuh  Falls"  (6820); 
cut  of  Central  of  Georgia  Railway,  one-half  mile  west  of  Union  Springs 
(6815). 

Mississippi— Ripley  formation  (Exogyra  costata  zone):  "The 
Caves,"  51/2  miles  east  of  New  Albany,  Union  County  (6466);  C.  R. 
Hall's  farm,  Union  County  (711)  ;  Crum's  old  mill  site,  East  Hatchie 
Creek,  16V2  miles  northeast  of  Ripley  (6462)  ;  W.  O'Kelley's  farm,  21/2 
miles  south  of  Dumas  (709)  ;  Bullock's  old  mill  site,  Tippah  County 
(708);  Owl  Creek,  3  miles  northeast  of  Ripley  (541,  594,  707,  6464); 
White  Oak  Creek,   5%  miles  northeast  of  Ripley   (6875). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Near  Wash- 
ington (U.S.N.M.  cat.  No.  22577) ;  2  miles  east  of  Washington  (2217). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kaufman 
(U.S.N.M.  cat.  No.  20971)  ;  Simpson's  hill,  public  road,  2  miles 
southwest  of  Kaufman  (7546)  ;  field  on  Simpson's  place,  2  miles 
southwest  of  Kaufman  (7547)  ;  near  Corsicana  (U.S.N.M.  cat.  No. 
20931).  Esconidido  formation  (Exogyra  costata  zone)  :  Gully  on  east- 
facing  slope  of  Medina  River  valley,  1  mile  south  of  Castroville,  Medina 
County  (7667). 

Range. — Ranges  from  the  basal  beds  of  the  Eutaw  formation  (in  the 
Chattahoochee  region),  upward  through  the  zones  of  Exogyra  ponclerosa 
and  Exogyra  costata. 

Superfamily  MACTRACEA 

Family   MACTRIDAE 
Genus  CYMBOPHORA  Gabb 

The  taxanomic  position  of  Cymbopliora  is  discussed  by  Dr.  DalP  as 
follows : 

"A  careful  study  of  the  typical  species  of  this  group  shows  that  it  differs 
from  Spistila  only  in  the  following  features.  The  attached  ends  of  the 
resilium  v/ere  convex  instead  of  flat  (as  is  sometimes  seen  in  recent  species) 
and  the  margins  of  the  pit  are  therefore  elevated;  while  the  posterior  sinus, 
instead  of  being  (as  usually  in  the  later  types  of  Spisula)  roofed  over  or  filled 
up  with  a  solid  mass  of  callus  at  the  apex,  upon  which  the  ligament  is 
attached,  is  vacant,  so  that  the  ligament  was  fixed  on  the  convex  margin 


iDall,    W.   H.,   Wagner   Free   Inst.    Sci.    Trans.,    vol.    3,    pt.    4,    p.    879,    1898 
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of  the  pit,  or  on  the  side  of  the  ventral  laminae,  or  partly  on  both,  all  being 
very  close  together.  This  character  would  seem  to  be  trifling  until  it  is 
observed  that  all  the  Mesozoic  species  are  characterized  by  this  feature, 
though  as  in  recent  Spisula,  the  external  form  may  vary,  the  dorsal  areas 
be  smooth  or  grooves,  the  teeth  sulcate  or  smooth.  As  it  is  common  to  all 
the  Cretaceous  Mactridae  of  which  I  have  been  able  to  examine  a  hinge, 
I  have  thought  it  best  to  retain  the  name  in  a  subgeneric  sense  for  that 
stage  of  development  of  the  group." 

I  am  disposed  to  rank  Cymbophora  as  a  genus,  for  though  the  hinge 
differences  noted  by  Dr.  L>all  are  apparently  small,  they  seem  to  be 
constant  in  the  Cretaceous  species,  and  sufficient  to  justify  the  avoidance 
of  the  always  cumbersome  parenthetical  insertion  of  a  subgeneric  name. 

Cymbophora  trigonalis  n.  sp. 

Plate  85,  figures  1-6. 

1875.     Veleda  lintea  Conrad,  Report  Geol.  Survey  North  Carolina, 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  9,  PL  1,  fig.  26. 

?  1907.  Cymbophora  lintea  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  632,  PI.  71,  figs.  9-11  (not  figs.  12,  13). 

Description. — The  specimens  here  described  under  the  name  Cym- 
bophora trigonalis  n.  sp.,  I  have  listed  in  volume  3  of  the  North 
Carolina  Geological  and  Economic  Survey  under  the  name  Cymbophora 
lintea  (Conrad). 

Shell  subtrigonal  in  outline,  thin,  equivalve,  moderately  convex. 
Beaks  small,  moderately  prominent,  slightly  separated,  prosogyrate, 
situated  slightly  in  advance  of  the  midlength.  Umbonal  ridge  not 
sharply  defined,  but  represented  by  a  slight  inflation;  dorsal  slopes 
steep,  the  anterior  one  the  steeper  and  slightly  concave  toward  the  beak, 
and  the  posterior  one  rounding  to  the  margin.  Dimensions  of  the  type,  a 
right  valve  shown  in  Plate  85,  figure  1 :  Length  23  mm.,  height  17  mm., 
convexity  5.5  mm. 

Hinge  relatively  wide  below  the  beak.  On  the  right  valve  the  chon- 
drophore  is  rather  deeply  sunken  in  the  hinge  plate,  concave  outward, 
oblique  toward  the  rear,  bordered  behind  by  an  upturned  oblique,  ca- 
rina-like  callosity  which  is  separated  from  the  ventral  margin  above  by 
a  deep  slit,  and  in  front  by  a  similar  callosity  which  is  partly  fused  with 
the  cardinal  tooth  in  front  of  it.  Cardinal  teeth  two,  prominent,  fused 
above,  diverging  widely,  the  posterior  one  slightly  oblique  backward,  the 
anterior  one  strongly  oblique  forward  and  partly  fused  with  the  carina- 
like margin  above.  Posterior  claspers  rather  distant,  long,  narrow,  the 
upper  one  fused  against  the  margin  of  the  shell,  separated  by  a  narrow 
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socket  with  corrugated  sides;  anterior  claspers  approximate  to  the 
cardinal  teeth,  short,  the  upper  one  fused  against  the  margin,  the  sepa- 
rating socket  deep  and  corrugated  on  the  sides.  Left  valve  with  chondro- 
phore  similar  to  that  of  right  valve  with  upturned  edges  prominent;  in 
front  of  the  chondrophore  is  a  deltoid  or  bifid  cardinal  tooth  which  is 
received  between  the  two  cardinal  teeth  of  the  right  valve.  Lateral 
teeth  narrow,  prominent,  corrugated  on  the  sides.  Inner  margin  of  shell 
smooth.  Adductor  scars  subequal,  small,  peripheral.  Pallial  sinus  not 
uncovered,  but  in  nearly  related  species  from  Mississippi  and  Texas  is 
distinctly  developed  and  of  moderate  size. 

Postero-dorsal  margin  slightly  humped  above  the  claspers,  behind 
which  it  is  nearly  straight  and  descending;  posterior  margin  sharply 
rounded,  becoming  subtruncated  in  adult  specimens;  ventral  margin 
broadly  and  evenly  rounded ;  anterior  margin  rather  sharply  and  evenly 
rounded ;  antero-dorsal  margin  slightly  arched  and  shorter  than  the 
postero-dorsal   margin. 

Surface  nearly  smooth  on  the  beak  with  only  fine  incremental 
lines,  becoming  marked  toward  the  outer  margin  with  numerous  dis- 
tinct, regular,  concentric  ridges,  wider  than  the  interspaces. 

Remarks. — The  species  is  shorter  and  higher  than  Cymbophora 
conradi  n.  sp.,  has  a  less  distinct  umbonal  ridge,  and  is  less  dis- 
tinctly truncated  posteriorly.  It  differs  from  Cymbophora  lintea  (Con- 
rad) in  the  absence  of  a  well-defined  depression  extending  radially  from 
the  beak  to  the  ventral  margin  just  back  of  the  umbonal  ridge,  and  in 
the  smooth  character  of  the  umbonal  portion  of  the  shell,  which  on  Con- 
rad's species  is  marked  by  small,  regular,  but  sharply  defined  concentric 
ribs.  The  specimens  figured  by  Weller  in  his  "Cretaceous  Faunas  of 
New  Jersey"  (his  PI.  71,  figs.  9-11),  under  the  name  Cymbophora 
lintea  (Conrad),  may  belong  to  Cymbophora  trigonalis,  but  they  are 
internal  casts  which  do  not  reveal  the  surface  markings. 

A  closely  related  form  which  is  usually,  though  probably  incor- 
rectly, referred  to  Cymbophora  lintea  (Conrad)  occurs  abundantly  in 
the  Navarro  formation  at  Corsicana,  Texas;  compared  with  C.  tri- 
gonalis the  concentric  ribs  are  a  little  coarser,  the  interspaces  not  quite 
so  deep,  and  the  ribs  are  distinctly  developed  nearly  to  the  beak.  A  simi- 
lar though  poorly  preserved  form  is  common  in  the  San  Miguel  forma- 
tion of  the  Rio  Grande  region. 

Type.— The  Conrad  collection,  U.S.N.M.  cat.  No.  31952.  From 
Snow  Hill,  Greene  County,  N.  C. 
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Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785;  5348;  U.S.N.M.  cat.  No.  7714;  and  the 
Conrad  collection)  ;  Blue  Banks  Landing,  Tar  River  (5347)  ;  Auger 
Hole  Landing,  Neuse  Biver  (5353);  one-half  mile  west  of  Seven 
Springs,  Wayne  County  (5352);  Bryant  Newkirk's  marl  hole,  Black 
Biver  (5358). 

General  distribution. — New  Jersey — Questionably  from  the  Magothy 
formation  ("ClifTwood  clay")   at  ClifTwood  Boint  and  near  Matawan. 

Chattahoochee  region,  Georgia-Alabama — Questionably  in  the  basal 
beds  of  the  Eutaw  formation:  Steam  Mill  road,  7  miles  east  of 
Columbus  (6410);  Ochillee  (5374,  5378).  Questionably  in  the  Tom- 
bigbee  sand  member  of  the  Eutaw  formation  (lower  part  of  Exogyra 
ponderosa  zone)  :  Columbus-Lumpkin  road,  north  of  Jamestown,  Chat- 
tahoochee County  (6411).  Lower  part  of  Bipley  formation  (upper 
part  of  Exogyra  ponderosa  zone)  :  Chattahoochee  Biver  at  Florence 
(5395    ?),  and  at  Woolridge  Landing  (6402). 

Range. — The  species  ranges  questionably  from  below  the  Exogyra 
ponderosa  zone  upward  through  that  zone. 

Cyinfoopliora  conradi  n.  sp. 

Blate  85,  figures  7,  8. 

Description. — Shell  thin,  subovate  elongate  in  outline,  equivalre, 
subequilateral,  moderately  convex.  Beaks  small,  moderately  prominent, 
slightly  separated,  prosogyrate,  situated  near  the  midlength  of  the 
shell.  Greatest  inflation  below  the  beak;  antero-dorsal  slope  steep; 
postero-dorsal  slope  steep,  concave.  Dimensions  of  the  type,  a  right 
valve  (PL  85,  figs.  7,  8)  ;  Length  16.5  mm.,  height  11.5  mm.,  convexity 
3.5  mm. 

Hinge  plate  narrow.  On  the  right  valve  the  chondrophore  occupies 
a  sunken  portion  of  the  hinge  plate,  is  deeply  concave,  and  its  thick, 
upturned  posterior  wall  is  separated  from  the  ventral  margin  above 
by  a  deep  slit;  cardinal  teeth  two,  fused  above,  diverging  widely,  the 
posterior  one  thin,  low,  direct,  not  separable  from  the  anterior  wall  of 
the  chondrophore,  and  the  anterior  one  thin  and  fused  against  the  carina- 
like margin  of  the  shell  above.  The  claspers  are  about  equally  distant 
from  the  beak,  the  posterior  ones  long,  narrow,  separated  by  a  deep, 
narrow  socket,  and  the  anterior  ones  short  and  narrow;  in  both  pairs 
of  claspers  the  upper  lamellae  are  shorter  than  the  lower  and  are 
fused  against  the  margin  of  the  shell  above. 
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Inner  margin  of  shell  smooth.  Adductor  scars  small,  subequal, 
nearly  peripheral.     Pallial  sinus  very  shallow. 

Dorsal  margins  subequal  in  length,  diverging  from  the  beak  at  an 
angle  of  about  120  degrees,  each  very  slightly  arched;  posterior  margin 
truncated,  inclined  a  little  forward;  ventral  margin  broadly  and  evenly 
convex;  anterior  margin  sharply  and  regularly  rounded. 

Surface  of  the  umbonal  portion  of  the  shell  marked  only  by  very  fine 
incremental  lines  which  merge  toward  the  base  into  regularly  spaced, 
distinct  ribs  with  narrower,  deep  interspaces;  these  ribs  become  coarser 
away  from  the  beak. 

Remarks. — Cymbopliora  appressa  (Gabb)  (=Schizodesma  appressa 
Gabb),  the  type  of  which  is  from  Pataula  Creek,  Clay  County,  Georgia, 
is  a  larger  and  smoother  form,  and  the  beak  is  more  prominent  and 
nearer  the  anterior  end.  Compared  with  C.  lintea  (Conrad)  and  C.  tri- 
gonalis,  this  species  is  more  elongated,  the  dorsal  margins  are  corre- 
spondingly more  widely  diverging,  the  shell  is  more  nearly  equilateral, 
the  chondrophore  is  more  deeply  sunken,  and  the  other  hinge  characters 
present  minor  differences. 

Type.— The  Conrad  collection,  U.SI.I.  cat.  No.  31953'.  From 
Snow  Hill,  K  C.     Named  in  honor  of  T.  A.  Conrad. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collection)  ;  Blue  Banks  Landing,  Tar 
Eiver  (5347)  ;  one-half  mile  west  of  Seven  Springs,  Wayne  County 
(5352)  ;  Iron  Mine  Landing,  Black  River  (5366)  ;  Walkers  Bluff,  Cape 
Fear  River   (5368). 

Bange. — Upper  part  of  Exogyra  ponderosa  zone. 

Cymbopliora  sp. 

Plate  85,  figure  9. 

A  specifically  unidentified  internal  sandstone  cast  of  Cymbopliora 
has  been  found  in  the  lowermost  layers  exposed  in  French  Brothers' 
quarry  at  Rocky  Point,  Pender  County,  N.  C.  (82S0).  In  form  the 
cast  is  shorter  and  higher  than  Cymbopliora  trigonalis. 

Superfamily  MYACEA 

Family   CORBULIDAE 

Genus  CORBULA  (Bruguiere)    Lamarck 

Corbula  carolinensis  Conrad 

Plate  86,  figures  1-5. 

1875.     Corbula  Carolinensis  Conrad,  Rept.,  Geol.  Survey  North  Caro- 
lina, vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  11,  PI.  2,  fig.  15. 
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Description. — In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  are  four  specimens,  one  left  and  three  right  valves 
from  Snow  Hill,  S".  C,  labeled  in  Conrad's  handwriting  "CorbvXa 
carolinensis  Conrad."  On  a  later  label  they  are  marked  "Type?"  Two 
of  them,  a  right  and  a  left  valve,  are  illustrated  in  Plate  86,  figures 
1-3;  the  right  valve  may  be  Conrad's  figured  specimen. 

Shell  subtrigonal  in  outline,  moderately  thick,  inequilateral,  inequi- 
valve,  strongly  convex,  the  right  valve  slightly  more  ventricose  than  the 
left;  on  each  valve  a  subangular  inflation  appears  back  of  the  midlength 
and  a  little  below  the  midheight,  back  of  which  the  shell  becomes 
quickly  narrowed  and  compressed.  Beaks  prominent,  incurved,  ap- 
proximate, slightly  prosogyrate,  situated  about  three-fifths  the  length 
of  the  shell  from  the  anterior  extremity.  Dimensions  of  the  right 
valve  in  the  collection  of  the  Philadelphia  Academy :  Length  18.5  mm., 
height  12  mm.,  convexity  5.5  mm. 

Hinge  of  right  valve  with  one  prominent,  thick  cardinal  tooth, 
behind  which  is  a  deep  socket  for  the  reception  of  the  chondrophore  of 
the  left  valve.  Hinge  of  left  valve  with  a  deep  socket  into  which 
fits  the  cardinal  tooth  of  the  right  valve,  and  behind  which  is  an  ele- 
vated condrophore  on  which  was  attached  the  ligament  and  resilium. 

Anterior  adductor  scar  moderately  large,  suboval,  and  slightly 
raised  posteriorly;  posterior  adductor  scar  smaller,  subcircular,  support- 
ed anteriorly  by  a  projecting  platform  under  which  is  a  deep  recess. 
Pallial  line  distinct,  bounded  above  by  a  low  carina-like  ridge.  There 
is  a  very  small,  scarcely  concave  pallial  sinus.  Inner  surface  above 
the  pallial  line  finely  pitted.  Contact  of  the  margin  of  the  left  valve 
with  the  inner  surface  of  the  overlapping  right  valve  marked  by  a  dis- 
tinctly impressed  line. 

Antero-dorsal  margin  long,  broadly  arched;  anterior  margin  regular- 
ly and  rather  sharply  rounded;  ventral  margin  broadly  rounded,  steeply 
ascending  posteriorly,  and  on  the  left  valve  becoming  nearly  straight 
posteriorly;  posterior  margin  short,  narrow,  obliquely  truncated, 
inclining  forward;  postero-dorsal  margin  short,  nearly  straight  to 
slightly  concave. 

Surface  marked  by  nearly  regular,  distinct,  fine,  concentric  ridges. 

Remarks. — This  species  is  similar  in  size  and  sculpture  to  Corhula 
oxynema  Conrad,  but  presents  the  following  differences :  The  beak  is 
farther  from  the  anterior  end;  the  shell  is  relatively  not  quite  so  high; 
the  postero-dorsal  slope  is  steeper;  the  postero-dorsal  margin  slopes 
more  steeply  from  the  beak;  the  posterior  portion  of  the  shell  is  more 
ventricose,  the  subangular  inflation  which  characterizes  C.  carolinensis 
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being  absent  in  C.  oxynema;  internally  the  shell  is  more  deeply  exca- 
vated, and  the  platform  supporting  the  posterior  adductor  scar  slopes 
more  steeply  and  is  more  convex  in  front;  the  sculpture,  though  similar, 
is  in  general  finer  and  less  pronounced. 

Cotypes. — Four  specimens  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  from  Snow  Hill,  N".  C,  are  marked 
"Types?"    An  accompanying  label  is  in  Conrad's  handwriting. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (5348,  and  the  types  (?)  at  A.N.S.  Phila.) 

Corbula  oxynema  Conrad 

Plate  86,  figs.  13-17. 

1875.     Corbula  oxynema  Conrad,  Kept.  Geol.  Survey  1ST.  C,  vol.  1 
(by  W.  C.  Kerr),  App.  A,  p.  11. 

Description. — This  species  was  obtained  on  "Cape  Fear  River." 
The  original  description  was  not  accompanied  by  a  figure.  In  the 
Conrad  collection  from  Snow  Hill  are  three  imperfect  specimens  labeled 
"Corbula  oxynema,"  the  best  one  of  which,  a  left  valve,  is  shown  in 
Plate  86,  figure  13 ;  the  locality  is  not  stated.  A  similar,  somewhat 
waterworn  but  more  perfect  left  valve  (PI.  86,  figs.  14,  15),  in  the 
same  collection,  apparently  belonging  to  the  same  species,  was  labeled 
by  Conrad,  "Corbula  carolinensis  Conrad."  The  original  description 
is  as  follows:  "Shell  ovate  acute,  inequilateral,  ventricose;  posterior 
side  cuneiform,  compressed;  disk  delicately  sculptured  with  fine,  close, 
sharp,  equal  lines." 

Shell  subtrigonal  in  outline,  moderately  thick,  inequilateral,  mod- 
erately convex,  most  strongly  inflated  in  front  of  the  midlength,  com- 
pressed and  narrow  posteriorly.  Beaks  moderately  prominent,  in- 
curved, approximate,  slightly  prosogyrate,  situated  about  .55  the 
length  of  the  shell  from  the  anterior  extremity.  Dimensions  of  the 
left  valve  shown  in  Plate  86,  figures  14,  15:  Length  18.5  mm.,  height 
12  mm.,  convexity  5  mm.     Hinge  characters  normal. 

Anterior  adductor  scar  suboval,  broadest  below,  slightly  elevated 
posteriorly;  posterior  adductor  scar  subcircular,  supported  on  a  broad, 
moderately  projecting  platform.  Pallial  line  distinct,  with  a  small, 
very  shallow  pallial  sinus.  Inner  surface  above  the  pallial  line  finely 
pitted. 

Antero-dorsal  margin  broadly  arched ;  anterior  margin  rather  sharply 
and  evenly  rounded ;   ventral  margin   convex,   ascending  more   steeply 
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behind;  posterior  extremity  acutely  subangular,  the  margin  above  pre- 
senting a  short,  strongly  inclined  truncation;  postero-dorsal  margin 
nearly  straight  to  slightly  concave. 

Surface  of  non-corroded  specimens  marked  by  fine  distinct  con- 
centric  ribs. 

Remarks. — The  species  differs  from  Corbula  carolinensis  Conrad, 
to  which  it  is  closely  allied,  in  the  following  respects :  The  beak  is 
situated  more  centrally;  the  shell  is  not  quite  so  ventricose,  and  is  more 
compressed  posteriorly,  lacking  the  posterior  subangular  inflation  so 
characteristic  of  C.  carolinensis',  the  postero-dorsal  margin  is  not  quite 
so  steep;  the  sculpture  is  in  general  a  little  more  pronounced;  the  in- 
terior is  not  so  deeply  excavated  and  the  platform  supporting  the  pos- 
terior adductor  scar  is  less  steeply  inclined  and  straighter  on  the  for- 
ward margin. 

Type. — Three  imperfect  specimens  in  the  Conrad  collection  labeled 
"C .  oxynema"  may  perhaps  be  regarded  as  cotypes  (U.  S.  1ST.  M.  cat. 
N"os.  31955,  31988)  ;  two  have  connected  valves  and  the  third  is  a  left 
valve.  The  locality  is  not  indicated,  but  the  matrix  is  similar  to  that 
from  which  the  Snow  Hill  collections  were  obtained,  except  that  it 
appears  to  be  more  glauconitic. 

Distribution  in  North  Carolina. — 'Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill  (5348;  questionably  the  Conrad  collection,  U.SI.I.  cat.  Nos. 
31955,  31956,  31988,  31989)  ;  Neuse  River,  at  Auger  Hole  Landing 
(5353)  ;  one-half  mile  west  of  Seven  Springs,  Wayne  County  (5352)  ; 
Black  River,  at  a  place  69  miles  above  Wilmington  (5356),  at  Bryant 
Newkirk's  marl  hole  (5358),  at  a  place  64  miles  above  Wilmington 
(5359),  at  Corbits  Landing  (5360),  at  a  place  62y2  miles  above  Wil- 
mington (5361),  and  at  Kerrs  Cove  (4156,  5362);  Walkers  Bluff,  Cape 
Fear  River  (4145,  5368). 

General  distribution. — Chattahoochee  region,  Georgia-Alabama — Ba- 
sal beds  of  Eutaw  formation:  Ochillee,  Ga.  (5374,  5378).  Lower 
part  of  Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Chattahoochee  River,  at  Florence,  Ga.  (5395),  at  Woolridge  Landing 
(5396,  6402),  and  at  Roods  Lower  Bend   (6401). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Central  of  Georgia  Railway  bridge,  a  mile  south- 
west of  Hatchechubbee  (6812)  ;  cut  of  Central  of  Georgia  Railway, 
one-half  mile  west  of  Union  Springs   (6816). 

Range. — Ranges  from  below  the  Exogyra  ponderosa  zone  (in  the 
Chattahoochee  region)  upward  through  that  zone. 
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Corbula  bisulcata  Conrad 

Plate  86,  figures  6-12. 

1875.  Corbula  bisulcata  Conrad,  Geol.  Survey  North  Carolina  Rept., 
vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  11,  PI.  2,  figs.  13,  14. 

1885.  Corbula  Foutkei  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  9, 
p.  ISO,  PI.  23,  figs.  27-29.  (Geol.  Survey  New  Jersey,  Pale- 
ontology, vol.  1,  p.  180,  PI.  23,  figs.  27-29,  1886.)  (Not 
C.  foulkei  Lea.) 

1905.     Corbula  bisulcata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc.,  vol. 
57,    p.    17. 
?  1907.     Coi'bula  bisulcata  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.   638,  PL  72,  figs.   15-22. 
?  1916.     Corbula   bisulcata   Gardner,   Md.    Geol.    Survey,   Upper   Cre- 
taceous (2  vols.),  p.  711. 

Description. — Though  the  types  of  this  species  are  probably  lost,  cer- 
tain specimens  from  Snow  Hill,  N.  C,  are  easily  identifiable  with  Con- 
rad's original  figures. 

Shell  small,  thick,  inequilateral,  inequivalve,  cuneiform,  strong- 
ly convex,  the  right  valve  more  inflated  than  the  left,  the  great- 
est ventricosity  being  anterior  to  the  midlength;  posteriorly  the  shell 
is  narrow,  almost  pointed,  and  compressed.  On  each  valve  a  rather 
faint  carina-like  ridge  extends  from  the  beak  to  the  postero-ventral 
angle.  Beaks  prominent,  incurved,  approximate,  prosogyrate,  situated 
slightly  back  of  the  midlength.  Dimensions  of  the  figured  specimens 
(PI.  86,  figs.  8-12)  :  Right  valve,  length  9.5  mm.,  height  6  mm.,  con- 
vexity 3.5  mm. ;  left  valve,  length  8  mm.,  height  5.5  mm. 

Hinge  and  other  internal  shell  characters  essentially  as  in  Corbula 
carolinensis  Conrad,  except  that  a  distant,  short  posterior  (pseudo  ?) 
lateral  tooth  appears  on  the  right  valve  of  some  specimens  which  are 
not  waterworn  or  otherwise  imperfect. 

Antero-dorsal  margin  broadly  convex;  anterior  margin  rather  sharp- 
ly and  evenly  rounded;  ventral  margin  broadly  convex  anteriorly,  be- 
coming a  little  sinuous  toward  the  postero-ventral  angle  of  the  right 
valve ;  posterior  extremity  very  short  and  very  obliquely  truncated, 
producing  an  acute  angle  at  the  extremity. 

Surface  marked  by  fine,  rather  sharp  concentric  ridges  and  usually 
by  one  or   more   coarse,   concentric  undulations. 

Remarks. — This  species  differs  from  Corbula  carolinensis  Conrad  in 
its  smaller  size,  in  the  greater  coarseness  of  the  concentric  undulations 
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of  most  specimens,  and  in  the  absence  of  a  hump  on  the  surface  back 
of  the  midlength.  Compared  with  C.  oxynema  the  species  is  smaller 
and  more  roughly  sculptured. 

Type. — Conrad's  type  specimens  have  probably  been  lost  or  destroyed. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  Greene  County  (785;  5348;  U.S.N.M.  cat.  No.  7714;  and  the 
Conrad  collection,  U.S.N.M.  cat.  No.  31990) ;  Blue  Banks  Landing, 
Tar  River  (5347)  ;  Auger  Hole  Landing,  Neuse  River  (5353). 

Occurrence  in  New  Jersey. — Questionably  in  the  Magothy  formation 
("Clifrwood  clay")  :  Cliffwood  Point  and  near  Matawan.  Question- 
ably in  the  Merchantville  clay:  Near  Matawan  and  near  Jamesburg. 
Woodbury  clay   {Exogyra  ponderosa  zone)  :     Haddonfield. 

Occurrence  in  Maryland. — The  species  is  reported  by  Doctor  Gardner 
from  the  Matawan  formation,  %  mile  south  of  Ulmstead  Point,  Anne 
Arundel  County. 

Range. — The  range  is  questionably  from  the  lower  part  to  the  upper 
part  of  the  Exogyra  ponderosa  zone. 

Corbula  subgibbosa  Conrad 

Plate  86,  figures  18-20. 

1875.  Corbula  subgibbosa  Conrad,  Report  Geol.  Survey  North  Caro- 
lina, vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  11,  PI.  2,  fig.  12. 

Description. — Two  right  valves  from  Snow  Hill,  N.  C,  in  the  collec- 
tion of  the  Academy  of  Natural  Sciences  of  Philadelphia  are  marked 
"Type?".  One  of  these  (PL  86,  fig.  18  of  this  paper)  agrees  well  with 
the  original  poor  figure  of  Conrad.  The  Conrad  collection  from  Snow 
Hill  contains  one  well  preserved  right  valve. 

Shell  moderately  thick,  subovate  in  outline,  strongly  inflated  an- 
teriorly parallel  to  the  postero-dorsal  margin,  compressed  posteriorly, 
inequilateral,  inequivalve.  Beaks  broad,  prominent,  strongly  incurved, 
approximate,  situated  slightly  back  of  the  midlength.  A  sharply  de- 
fined, carina-like  umbonal  ridge  extends  from  the  beak  to  the  postero- 
ventral  angle.  Dimensions  of  the  questionable  type  (PL  86,  fig.  18)  : 
Length  14.5  mm.,  height  9  mm.,  convexity  4.5  mm. 

Hinge  of  right  valve  very  short  and  narrow,  with  one  prominent, 
thick  cardinal  tooth  in  front  of  a  deep  pit  which  receives  the  chondro- 
phore  of  the  left  hinge. 

Inner  margin  smooth;  margin  of  left  valve  overlapped  by  that  of 
the  right  valve,  its  contact  with  the  right  valve  marked  by  an  impressed 
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line  which  nearly  parallels  the  margin.  Posterior  adductor  scar  large, 
moderately  impressed,  covering  nearly  the  vertical  width  of  the  inner 
posterior  surface;  anterior  adductor  scar  smaller,  faintly  impressed. 
Pallial  line  simple.     Inner  surface  above  the  pallial  line  faintly  pitted. 

Antero-dorsal  margin  almost  straight  near  the  beak,  curving  into 
the  sharply  and  evenly  rounded  anterior  margin;  ventral  margin 
broadly  convex  centrally,  becoming  concave  posteriorly;  posterior  mar- 
gin short,  squarely  truncated,  inclined  forward;  postero-dorsal  margin 
a  little  concave. 

Surface  marked  by  fine  incremental  lines  which  ventrally  and  pos- 
teriorly merge  into  coarser  lines  and  irregular  undulations. 

Remarks. — The  species  is  smoother  than  Corbula  carolinens.is  Con- 
rad, the  beak  is  more  central,  the  posterior  part  narrower,  more  com- 
pressed and  more  extended,  and  the  postero-ventral  margin  is  more 
abruptly  ascending;  the  posterior  adductor  scar  is  not  on  an  elevated 
platform,  and  the  pallial  line  is  not  bordered  by  a  ridge.  Compared  with 
C.  oxynema  Conrad  the  species  is  smoother,  has  a  more  sinuous  ventral 
margin,  is  more  sharply  compressed  posteriorly,  and  lacks  the  internal 
platform  for  the  attachment  of  the  posterior  adductor  muscle. 

Type. — Two  right  valves  from  Snow  Hill,  N".  C,  in  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  are  marked 
"Type?".  An  accompanying  label  appears  to  be  in  Conrad's  hand- 
writing. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene  County, 
N.  C.  (785;  the  Conrad  collection,  U.S.N.M.  cat.  No.  31991;  the 
types  (?)  at  A.N.S.  Phila.) ;  questionably  at  Mossy  Log  Landing, 
Black  Eiver,  1ST.  C.  (5357). 

Corbula  exigua  n.  sp. 

Plate  86,  figures  21-23. 

Description. — This  species  is  represented  in  the  collections  by  three 
left  valves  from  Snow  Hill. 

Shell  small,  thin,  ovate-elongate,  moderately  convex,  compressed  pos- 
teriorly. Beak  small,  rather  prominent,  incurved,  prosogyrate,  situat- 
ed slightly  back  of  the  midlength.  Postero-dorsal  slope  narrow,  con- 
cave, bounded  on  the  outer  side  by  a  distinct  angulation  and  slightly 
keeled  along  the  inner  margin.  Dimensions  of  the  type  (PI.  86,  fig. 
21)  :    Length  6  mm.,  height  4  mm.,  convexity  1.5  mm. 
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Hinge  of  left  valve  narrow  with  a  wide  notch  for  the  reception  of 
the  cardinal  tooth  of  the  right  valve ;  in  front  of  the  notch  is  an  ele- 
vated chondrophore  bearing  the  scars  of  the  ligament  and  resilium, 
which  are  separated  by  a  distinct  ridge. 

Postero-dorsal  margin  broadly  arched;  anterior  margin  regularly 
and  rather  sharply  rounded;  ventral  margin  nearly  straight  centrally, 
rounding  up  sharply  posteriorly;  posterior  extremity  subangular  at 
about  the  midheight;  postero-dorsal  margin  keeled  and  broadly  arched. 

Surface  smooth  with  the  exception  of  very  fine  incremental  lines. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  Wo.  31830. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene  County, 
K  C.  (5348;  the  Conrad  collection,  U.S.N.M.  cat.  No.  31992). 

Corbula  perbrevis  Conrad 

Plate  86,  figures  24,  25. 

1875.     Corbula  perbrevis  Conrad,  Geol.  Survey  North  Carolina  llept., 
vol.    1    (by   W.    C.    Kerr),   App.    A,    p.    11,   PI.   2,   fig.    5. 

Description. — Shell  small,  thick,  subtrigonal,  inequivalve,  inequi- 
lateral, strongly  convex.  A  distinct  umbonal  ridge  or  angulation  ex- 
tends from  the  beak  to  the  postero-ventral  angle,  and  a  similar  slightly 
weaker  ridge  extends  from  the  beak  to  the  postero-dorsal  angle;  the 
narrow  intervening  curved  band  is  concave.  Beaks  very  prominent, 
very  strongly  incurved,  approximate,  nearly  direct.  Dimensions  of  a 
typical  specimen  (PL  86,  fig.  24)  :  Length  7.5  mm.,  height  6  mm., 
convexity  3  mm. 

Hinge  of  right  valve  with  a  prominent  cardinal  tooth  curved  up- 
ward on  the  apical  end,  behind  which  is  a  deep  notch  for  the  reception  of 
the  chondrophore  of  the  left  valve. 

Antero-dorsal  margin  convex;  anterior  margin  sharply  and  evenly 
rounded;  ventral  margin  broadly  rounded;  posterior  margin  short,  and 
inclined  slightly  forward,  squarely  truncated,  becoming  slightly  con- 
cave in  the  larger  individuals;   postero-dorsal  margin  deeply  concave. 

Surface  in  front  of  the  umbonal  ridge  marked  by  20  or  more  strongly 
developed,  concentric,  round-topped  ribs,  with  deep,  slightly  narrower 
interspaces,  and  back  of  the  umbonal  ridge  by  coarse  growth  lines. 

Remarks — In  published  lists  I  have  heretofore  referred  this  species 
to  Corbula  crassiplica  Gabb,  from  which  it  differs  in  the  closer  spacing 
of  the  ribs,  in  the  absence  of  a  well  defined  radial  groove  in  front  of 
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the  umbonal  ridge,  and  in  the  sharper,  wider,  and  more  elongated  de- 
velopment of  the  concave  area  extending  from  the  beak  to  the  posterior 
extremity. 

Type. — Conrad's  type  is  probably  lost.  I  have  specimens  from  Snow 
Hill  which,  though  poorly  preserved,  can  be  satisfactorily  identified 
by  means  of  Conrad's  description  and  figure.  The  more  perfect  figured 
specimens  are  from  Auger  Hole  Landing  (U.S.N.M.  cat.  No.  31831) 
and  Blue  Banks  Landing  (U.S.N.M.  cat.  No.  31832). 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Auger 
Hole  Landing,  Neuse  .River  (5353)  ;  questionably  at  Iron  Mine  Land- 
ing, Black  River  (5366);  Snow  Hill,  Greene  County  (5348);  Content- 
nea  Creek,  6  miles  below  Snow  Hill  (4143)  ;  Blue  Banks  Landing, 
Tar  River  (5347). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

. 
Corbula  (unidentified) 

Imperfectly  preserved  specimens  of  Corbula  have  been  found  at  Blue 
Banks  Landing,  Tar  River  (5347)  ;  at  an  exposure  on  Contentnea  Creek, 
6  miles  below  Snow  Hill,  ¥.  C.  (4142)  ;  and  at  a  bluff  on  Jeffreys 
Creek  on  the  Myers  place,  Florence  County,  S.  C.  (3191). 

Family  SAXICAVIDAE 
Genus   PANOPE    Menard 

Dr.  DalP  has  shown  that  the  correct  spelling  of  the  name  of  this 
genus,  as  originally  proposed  by  Menard,  is  Panope  instead  of  Panopea 
of  most  authors. 

Panope  sp. 
Plate  87,  figures  16-17. 

One  imperfect  internal  cast  has  been  found  in  the  Peedee  formation 
of  North  Carolina.  It  is  subelliptical-elongate,  equivalve,  inequilateral, 
moderately  convex,  compressed  in  the  antero-dorsal  portion,  producing 
a  poorly  defined  swell  or  ridge  which  extends  from  the  beak  to  the  an- 
tero-ventral  margin.  The  beaks  are  rather  broad,  not  strongly  promi- 
nent, incurved,  and  situated  about  two-fifths  the  length  of  the  shell 
from  the  anterior  extremity.  Dimensions:  Length  90  (?)  mm.,  height 
about  55  mm.,  thickness  40  mm. 

The  hinge  is  long,  nearly  straight,  subparallel  to  the  ventral  margin. 
The  anterior  margin  is  apparently  regularly  rounded  and  the  ventral 

aDall,    Wm.   H.,    Mai.    Soc.    London   Proc,    vol.    10,   pt.    1,    pp.    34-35,    1912. 
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margin  is  nearly  straight  or  slightly  convex;  the  posterior  margin  is 
defective. 

Surface  marked  by  7  or  8  moderately  prominent  undulations. 

Occurrence. — Upper  part  of  Peedee  formation  (upper  part  of  Exogy- 
ra  costata  zone)  :     Hilton  Park,  Wilmington,  N".  C.   (4143). 

Superfamily  ADESMACEA 

Family  PHOLADIDAE 

Genus  PHOLADIDEA  Goodall 

Pholadidea  fragilis  n.  sp. 

Plate  87,  figures  1-11. 

Description. — This  small  species  is  found  in  borings  of  its  own  mak- 
ing in  the  thick  shells  of  Cyprimeria  gabbi  Stephenson,  Trigonia 
bartrami,  and  large  species  of  Ostreidae,  where  it  is  closely  associated 
with  the  boring  mollusk  Lithophaga  carolinensis  (Conrad).  The  shells 
of  these  two  species,  though  very  thin  and  fragile,  have  been  protected 
from  destruction  by  the  thick  strong  walls  of  their  hosts. 

Shell  small,  thin,  reniform  in  outline  in  the  adult,  narrowest  pos- 
teriorly, equivalve,  inequilateral,  moderately  convex;  strongly  gapping 
anteriorly  in  the  young,  the  gape  becoming  more  or  less  completely 
closed  by  the  callum  in  the  adult.  Beaks  broad,  slightly  prominent,  in- 
curved, prosogyrate,  approximate,  situated  slightly  in  advance  of  the 
midlength  in  the  adult.  Approximate  dimensions  of  the  type  (PI.  87, 
figs.  4,  5)  :  Length  5  mm.,  height  3  mm.,  thickness  2.5  mm.;  a  larger 
specimen  is  7  mm.  long. 

Hinge  narrow,  the  left  valve  having  one  well  defined  cardinal  tooth 
which  is  concave  on  its  upper  surface,  and  the  right  valve  having  one 
poorly  defined  cardinal. 

On  each  valve  a  long,  narrow,  thin  myaphore  is  attached  to  the  wall 
of  the  shell  in  the  subumbonal  cavity  and  projects  into  the  open 
cavity  in  the  interior  of  the  shell ;  though  this  is  very  fragile  and  would 
be  easily  destroyed,  it  is  perfectly  preserved  in  some  specimens  taken 
from  the  borings.  Protoplax  double,  well  developed,  projecting  slight- 
ly backward  over  the  beaks.  Posterior  adductor  scar  large,  elongated, 
marginal.  A  radiating  callosity  on  the  inner  surface  reflects  the  im- 
pressed line  which  divides  the  outer  surface  into  two  areas;  another 
callosity  extends  radially  from  the  beak  just  in  front  of  the  posterior 
adductor  scar. 

Dorsal  margin  broadly  arched.  The  anterior  margin  varies  in  out- 
line with  the  stages  of  growth  of  the  callum;  in  the  young  the  valves 
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are  widely  gapping  in  front  and  the  anterior  margin  leaves  the  dorsal 
margin  at  an  acute  angle,  extending  obliquely  downward  and  back- 
ward in  a  sinuous  trend,  meeting  the  ventral  margin  at  a  wide  obtuse 
angle ;  as  the  callum  develops  the  gape  becomes  narrower  and  the  margin 
more  convex,  bulging  downward  and  forward ;  in  the  adult,  therefore, 
the  ventral  margin  becomes  broadly  concave.  The  lower  posterior 
margin  is  sharply  rounded,  the  degree  of  sharpness  varying  somewhat 
in  different  individuals;  above  the  extremity  the  margin  slopes  strongly 
forward  and  is  broadly  convex  to  subtruncated.  Postero-dorsal  margin 
keeled  due  to  the  upturned  margins  of  the  two  valves  along  their  contact. 

The  surface  is  divided  into  two  areas  by  a  slightly  impressed  line 
which  in  the  adult  extends  from  the  beak  almost  directly  downward  to 
the  middle  of  the  ventral  margin ;  in  the  young  with  undeveloped  callum 
this  line  appears  to  extend  obliquely  downward  and  backward.  Between 
the  impressed  line  and  the  callum  the  surface  is  marked  by  very  fine, 
sharp,  closely  spaced  growth  ridges  trending  obliquely  forward  and  up- 
ward, which  anteriorly  become  finely  tuberculated ;  parallel  to  these 
on  the  callum  are  fine,  sharp  growth  lines  varying  somewhat  in  strength 
of  development.  Back  of  the  impressed  line  the  surface  is  marked  with 
growth  ridges  which  meet  the  ridges  in  front  of  the  line  at  a  wide, 
obtuse  angle ;  toward  the  beak  these  ridges  are  fine,  sharp,  and  regularly 
spaced,  but  toward  the  margin  they  become  coarser  and  less  regular. 
On  the  postero-dorsal  slope  is  a  spongy  accessory  layer  of  calcareous 
material  which  scales  off  easily;  on  the  undisturbed  surface  of  this 
layer  are  obscure  radiating  lines. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31833. 
From  Snow  Hill,  W.  C.  (785). 

Occurrence  in  the  Carolinas. — Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill, 
Greene  County,  ft.  C.  (785,  5348)  ;  Hodge's  old  mill  site,  3y2  miles 
southeast  of  Mullins,  Florence  County,  S.  C.   (5372). 

Range. — Upper  part   of  Exogyra  ponderosa  zone. 

Pholadidea  (?)  subconica  n.  sp. 

Plate  87,  figures  12,  13. 

Description. — The  species  is  founded  on  one  imperfect,  slightly 
crushed  specimen  from  Snow  Hill,  N.  Q..  showing  parts  of  both  valves. 

Shell  of  moderate  size,  elongated,  eqnivalve,  inequilateral,  subcorn- 
eal, tapering  from  the  anterior  toward  the  posterior  end;  anterior  end 
widely  gapping,  but  callum,  if  present,  not  preserved;   posterior  end 
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not  preserved.  Beaks  broad,  incurved,  situated  within  a  relatively 
short  distance  of  the  anterior  end.  Dimensions:  Length  35+mm., 
height  21  mm.,   thickness  21   mm.     Hinge   line   nearly  straight. 

Protoplax  double,  short,  and  broad;  mesoplax  single,  short,  and 
very  broad  with  nucleus  on  the  antero-central  edge;  metaplax  Want- 
ing. The  postero-dorsal  margin  is  keeled  by  the  upturned  edges  of 
the  valves  where  they  join. 

A  deeply  impressed  sulcus  extends  radially  from  the  beak  forward 
on  the  antero-dorsal  slope.  A  poorly  preserved  impressed  line  extends 
radially  from  the  beak  obliquely  downward  and  backward  to  the  ven- 
tral margin,  dividing  the  surface  into  two  parts.  The  forward  area  is 
marked  by  rather  coarse  growth  ridges  which  trend  in  a  sinuous  course 
forward  and  upward  to  the  antero-dorsal  slope;  these  are  not  well  pre^ 
served,  but  appear  to  be  faintly  cancellated  by  radiating  lines  or  ridges. 

A  band  immediately  back  of  the  impressed  line  is  marked  by  6  or  8 
rather  coarse  radiating  lines  which  become  obscure  posteriorly;  these 
are  slightly  cancellated  by  faint  growth  ridges  or  undulations.  The  pos- 
tero-dorsal slope  is  smooth  with   the   exception   of  growth   lines. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31834. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Rare  at  Snow  Hill,  Greene 
County,  K  C.   (785). 

Pholadidea  (?)  cithara  (Morton)    I 

Plate  87,  figures  14,  15. 

1834.     Pholas   cithara   Morton,    Synop.    Organ.   Rem.   Cret.    Group, 
United  States,  p.  68,  PI.  9,  fig.  10. 

Description. — One  poorly  preserved  crushed  cast  from  the  Black 
Creek  formation  is  questionably  referred  to  this  species. 

Shell  subovate-elongate  in  outline,  narrowest  posteriorly,  inequilat- 
eral, equivalve,  moderately  convex,  fullest  anteriorly,  becoming  rather 
strongly  compressed  posteriorly.  Beaks  broad,  not  strongly  prominent, 
incurved,  prosogyrate,  situated  about  one-fourth  the  length  of  the  shell 
from  the  anterior  extremity.  Dimensions :  Length  about  20  mm., 
height  about  10  mm.,  convexity  5-fmm.     Hinge  line  straight. 

Antero-dorsal  margin  apparently  convex;  anterior  margin  rather 
sharply  rounded;  ventral  margin  slightly  convex,  subparallel  to  the 
hinge  line;  posterior  margin  sharply  rounded. 

A  sharply  impressed  line  extends  from  the  beak  obliquely  down- 
ward and  backward  to  the  middle  of  the  ventral  margin,  dividing  the 
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surface  into  two  areas;  the  forward  area  is  marked  by  about  20  rather 
fine,  acute,  growth  ridges;  the  posterior  area  immediately  back  of  the 
impressed  line  is  marked  by  an  equal  number  of  similar  growth  ridges 
which  join  the  impressed  line  at  a  broad  obtuse  angle  to  the  growth 
ridges  in  front  of  it,  and  which  become  obscure  on  the  postero-dorsal 
slopes;  just  back  of  the  impressed  line  the  surface  is  cancellated  by 
about  six  radiating  lines  which  become  obscure  posteriorly;  these  radi- 
ating lines  are  a  little  weaker  than  the  growth  ridges. 

Remarks. — The  cast  here  described  agrees  well  with  Morton's  original 
drawing.  The  specimen  illustrated  by  Whitfield1  as  Pholas  cithara 
Morton  differs  in  shape  and  sculpture  from  the  type  as  figured,  and  is 
probably  incorrectly  identified,  in  which  case  it  should  retain  the  name 
Pholas  (?)  pectorosa  Conrad.2  The  specimen  figured  by  Weller3  under 
the  name  Pholas  cithara  Morton  appears  to  be  too  coarsely  sculptured, 
if  one  may  judge  from  Morton's  original  very  poor  figure. 

Type. — The  type  specimen,  which  is  probably  lost,  was  obtained  from 
the  "Blue  Marl  of  Monmouth  County,  New  Jersey." 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Blue 
Banks  Landing,  Tar  River  (5347). 

General  distribution. — New  Jersey — aBlue  Marl  of  Monmouth  Coun- 

ty." 

Class  SCAPHOPODA 

Family  DENTALIIDAE 

Genus  DENTALIUM  Linnaeus 

Dentalium  leye  n.  sp. 

Plate  88,  figures  1-3. 

Description. — Several  fragments  of  a  small,  smooth  Dentalium  have 
been  found  at  Snow  Hill,  N.  C.  More  nearly  complete,  though  very 
fragile  specimens  which  appear  to  belong  to  the  same  species  occur  near 
Union  Springs,  Ala.,  in  deposits  which  are  approximately  synchronous 
with  the  fossil-bearing  bed  at  Snow  Hill,  and  one  of  these  is  designated 
the  type  (PI.  88,  fig.  1).  The  type  is  a  smooth,  gently  arched  tube  9.5 
mm.  long,  one-half  mm.  in  diameter  at  the  small  end,  and  a  little  more 
than  1  mm.  in  diameter  at  the  large  end.  The  apex  appears  to  be  simple, 
though  not  very  well  preserved  in  any  of  the  specimens  examined.  The 
approximate  dimensions  of  the  largest  fragment  from  North  Carolina 


iWhitfield,  It.  P.,   U.   S.   Geol.    Survey  Mon.,   vol.   9,   PI.   25,   figs.  14-16,    1885. 

2Conrad,    T.    A.,    Acad.    Nat.    Sci.    Phila.    Jour.,    2d    ser.,    vol.    2,  p.    299,    PI.    27,    fig.    9, 
1854. 

sGeol.    Survey   New  Jersey,    Paleontology,   vol.   4,    p.    651,   PI.    74,  fig.    7,    1907. 
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are:  Length  6  mm.,  diameter  of  small  end  .75  mm.,  diameter  of  large 
end  1  mm.  The  smallest  diameter  observed  among  the  fragments  is 
about  .5  mm. 

Remarks. — A  slender,  smooth  species  of  Dentalium  which  attains  a 
length  about  twice  that  of  D.  leve,  but  otherwise  scarcely  distinguish- 
able from  that  species,  is  found  in  the  upper  part  of  the  Ripley  forma- 
tion (Exogyra  costata  zone)  at  several  localities  on  Chattahoochee 
River,  between  the  mouth  of  Cowikee  Creek,  Barbour  County,  Ala.,  and 
the  mouth  of  Pataula  Creek,  Clay  County,  Ga. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31837. 
From  one-half  mile  west  of  Union  Springs,  Ala.  (6815). 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (5348;  the  Conrad  collection,  U.S.N.M.  cat.  No. 
31993). 

Occurrence  in  Alabama. — Lower  part  of  Ripley  formation  (upper 
part  of  Exogyra  ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway, 
one-half  mile  west  of  Union  Springs  (6815)  ;  Union  Springs,  "Conecuh 
Falls"  (6820). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Dentalium  sp. 

Plate  88,  figure  4. 

One  small,  waterworn  fragment  of  Dentalium  from  Snow  Hill,  N.  C. 
(5348)  is  ornamented  with  9  low,  angular,  longitudinal  ribs.  Approxi- 
mate dimensions:  Length  3.5  mm.,  small  diameter  1  mm.,  larger  di- 
ameter 1.5  mm. 

Family  SIPHONODENTALIIDAE 
Genus  CADULUS  Philippi 

Cadulus  obnutns  (Conrad) 

Plate  88,  figure  5. 

1869.     Gadus  obnutus  Conrad,  Am.  Jour.  Conchology,  vol.  5,  p.  101, 

PI.  9,  fig.  18. 
1905.     Cadulus  obrutus  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 

57,   p.    18. 
1907.     Cadulus  obnutus  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  663,  PI.  75,  figs.  3  and  4. 
Description. — The  species  is  represented  in  the  North  Carolina  col- 
lections by  one  slightly  imperfect   shell   and  several   fragments  from 
Snow  Hill,  Greene  County. 


Cretaceous  Fossils  353 

Shell  a  small,  thin,  smooth,  slightly  arched  tube,  strongly  inflated 
centrally,  becoming  constricted  at  each  extremity,  the  posterior  aper- 
ture being  the  smaller.  The  margins  of  the  apertures  appear  to  be  sim- 
ple. Dimensions  of  the  best  specimen :  Length  3  mm.,  maximum 
diameter,  which  is  about  central,  slightly  more  than  1  mm. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.    From  the  Woodbury  clay,  near  Haddonfield,  N".  J. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (5348). 

General  distribution. — New  Jersey — Woodbury  clay  (Exogyra  pon- 
derosa zone)  :   Lorillard;  near  Haddonfield. 

Chattahoochee  region,  Georgia- Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Blufftown, 
Chattahoochee  River  (5392).  Upper  part  of  Ripley  formation  (Exo- 
gyra costata  zone)  :  Mercers  Mill  Creek,  near  Georgetown,  Ga.  (5417)  ; 
Chattahoochee  River,  2  miles  below  Eufaula,  Ala.  (857). 

Mississippi. — Ripley  formation  (Exogyra  costata  zone)  :  Lee's  old 
mill  site,  2  miles  northeast  of  Keownville,  Union  County  (6873);  Owl 
Creek,  3  miles  northeast  of  Ripley,  Tippah  County  (707,  6464). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Class  GASTROPODA 

Subclass  STREPTONEURA 

Order  ASPIDOBRANCHIA 

Suborder  RHIPIDOGLOSSA 

Family  TROCHIDAE 

Genus  ATAPHRUS  Gabb 

This  genus  is  closely  related  to  Monodonta  Lamarck,  and  may  prove 
to  be  that  gemis. 

Ataphrus  kerri  Gabb 
Plate  88,  figures  6-13. 

1876.     Ataphrus  Kerri  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  28, 
p.  303,  PI.  17,  fig.  10. 

Description. — The  cotypes,  three  in  number,  from  Snow  Hill,  N.  C, 
are  in  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. Numerous  slightly  corroded  specimens  occur  at  Auger  Hole  Land- 
ing, Neuse  River,  N.  C. 
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Shell  small,  thick,  turbinate,  imperforate,  with  five  rapidly  expanding 
whorls.  Surface  of  the  best  preserved  cotype  marked  by  numerous  fine, 
spiral  lines ;  on  many  specimens  these  lines  appear  to  be  best  developed 
on  the  body  whorl,  the  remainder  of  the  surface,  and  in  some  speci- 
mens apparently  the  entire  surface,  being  smooth.  The  absence  or 
faint  development  of  spiral  lines  may  be  due  in  part  to  corrosion. 
Growth  lines  very  oblique.  Suture  rather  deeply  impressed,  paralleled 
a  short  distance  below  by  a  flattened  or  slightly  concave  spiral  area 
which  causes  the  strongest  inflation  of  the  whorl  to  be  below  its  middle. 
Base  only  slightly  convex.  Columella  ending  in  a  low,  broadly  rounded, 
slightly  elongated  tooth,  below  which  is  a  shallow  groove.  Aperture 
subcircular,  inner  lip  thin,  becoming  considerably  thickened  posterior- 
ly, and  extending  some  distance  forward;  outer  lip  simple,  thickening 
rapidly  within  and  showing,  on  well  preserved  specimens,  faint  crenu- 
lations  on  the  inner  surface  at  some  distance  from  the  margin.  Dimen- 
sions of  the  cotype  figured  in  Plate  88,  figures  12,  13 :  Altitude  4.5  mm., 
maximum  longitude  5.5  mm. 

Cotypes. — Three  specimens  from  Snow  Hill,  N".  C,  in  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene  County, 
K  C.  (5348;  Gabb's  types,  Coll.  A.N.S.,  Phila.) ;  Auger  Hole  Land- 
ing, Neuse  Kiver,  BT.  C.   (5353). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Order  CTENOBRANCHIATA 

Suborder  PLATYPODA 
Superfamily  PTENOGLOSSA 

Family   SOLARIIDAE 
Genus  SOLARIUM  Lamarck 

Solarium  ?  sp. 
Plate  88,  figures  14-16. 

A  single  imperfect  internal  cast  with  the  shell  partly  adhering,  from 
Blue  Banks  Landing  (Snow  Hill  calcareous  member  of  Black  Creek 
formation),  Tar  Biver,  N*.  C.  (5347),  is  questionably  referred  to  Sola- 
rium. It  is  a  low  turbinate  shell,  with  quadrilateral  aperture,  wide  um- 
bilicus, an  acute  umbilical  angle,  and  an  angular  periphery  apparently 
with  a  small  carina-like  keel.  The  surface  appears  to  be  smooth,  though 
the  state  of  preservation  is  too  poor  to  reveal  ornamentation  that  might 
be  present  on  a  perfect  shell. 
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Superfamily  TAENIOGLOSSA 

Family  CAPULIDAE? 

Genus  THYLACUS  Conrad 

Thylacus  cretaceus  Conrad 

'Plate  88,  figures  20-21. 
I860.     Thylacus  cretaceus  Conrad,  Jour.,  Acad.  Nat.  Sci.  Phila.,  vol. 

4,  p.  290,  PL  46,  fig.  22. 
1875.     Thylacus  cretaceus  Conrad,   Kept.   Geol.   Survey,  vol.   1    (by 

W.  C.  Kerr),  App.  A,  p.  17. 

Description. — One  individual,  presumably  from  Snow  Hill,  Greene 
County,  JN".  C,  in  the  Conrad  collection,  from  Snow  Hill,  was  labeled 
by  Conrad  "Thylacus  cretaceus  Conrad,"  and,  so  far  as  can  be  deter- 
mined by  comparison  with  the  original  drawing,  is  correctly  identified. 
The  specimen  has  been  crushed  and  pieced  together  with  glue,  and  the 
form  as  illustrated  is  therefore  only  approximately  true.  The  type 
specimen  is  probably  lost. 

The  shell,  described  by  Conrad  as  ear-shaped,  is  somewhat  irregular, 
spirally  twisted,  and  expands  rapidly.  The  surface  is  rough,  but  is  orna- 
mented only  with  fine  growth  lines.  Aperture  roughly  resembling  the 
longitudinal  section  of  a  pear  with  the  small  end  situated  posteriorly; 
the  lower  left  margin  recedes  somewhat,  forming  a  broad,  shallow  sinus. 
The  muscular  attachment  appears  to  have  been  on  the  channeled  edge  of 
a  thickened  calcareous  portion  of  the  wall  of  the  shell  which  forms  a 
horseshoe-shaped  fold  or  band  pointed  in  front,  extending  from  the 
middle  of  one  side  back  under  the  apex  and  around  to  the  middle  of  the 
other  side. 

Remarks. — The  family  relationship  of  this  peculiar  and  rare  gastro- 
pod has  not  been  determined  with  certainty,  but  the  only  family  to 
which  it  seems  closely  allied  is  Capulidae.  Its  reference  to  this  family 
is  suggested  by  the  loose  spiral  twist  of  the  shell  and  by  the  horseshoe- 
shaped  band  bearing  the  muscular  impression.  A  small  specimen,  prob- 
ably the  young  of  this  species,  was  found  in  the  matrix  of  a  gastropod 
from  the  Ripley  formation,  Eufaula,  Ala. ;  the  protoconch,  which  is 
present  and  well  preserved,  is  a  smooth,  spirally  twisted,  natica-like  shell. 

Type. — The  type  of  the  genus  and  species,  which  was  obtained  in 
Tippah  County,  Miss.,  is  probably  lost. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collection,  U.S.N.M.  cat.  No.  3-1958). 
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Questionable  occurrence  in  Alabama. — Upper  part  of  Ripley  forma- 
tion  (Exogyra  costata  zone)  :     Questionably  at  Eufaula    (279). 

Occurrence  in  Mississippi. — Ripley  formation  (Exogyra  costata 
zone)  :     Owl  Creek,  Tippah  County. 

Range.— Ranges  from  the  upper  part  of  the  Exogyra  ponderosa  zone, 
through  the  Exogyra  costata  zone. 

Family    NATICIDAE 
Genus  LUNATIA   Gray 

Lunatia  carolinensis  Conrad 

Plate  88,  figures  17-19. 
1875.     Lunatia  Carolinensis  Conrad,  Geol.   Survey  North  Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  13,  PL  2,  fig.  29. 

Description. — Shell  subglobose  to  obliquely  subovate,  a  little  higher 
than  wide,  perforate.  Spire  low,  whorls  3  or  4,  rapidly  expanding, 
subtabulate,  smooth  with  the  exception  of  fine,  moderately  oblique 
growth  lines  which  become  rather  coarse  on  the  body  whorl  of  large 
specimens.  Profile  of  whorls  evenly  rounded,  inflated;  suture  deeply 
impressed.  Umbilicus  narrow,  not  covered  with  callous  in  the  North 
Carolina  specimens.  Aperture  suboval,  subangular  posteriorly,  wide 
and  evenly  rounded  in  front.  Inner  lip  rather  thick,  spreading  forward 
on  the  body  whorl  back  of  the  umbilicus.  Dimensions  of  the  specimen 
shown  in  Plate  88,  figures  17,  18 :  Altitude  13  mm.,  longitude  26  mm.; 
altitude  of  a  large,  imperfect  specimen  26  mm.  One  large  specimen 
questionably  identified  with  L.  carolinensis  has  a  higher  spire  than  the 
typical  specimens  and  faint  spiral  lines  can  be  seen  on  the  posterior 
half  of  the  body  whorl. 

Remarks. — The  specimens  here  referred  to  Lunatia  carolinensis  Con- 
rad belong  to  a  group  of  closely  related  Upper  Cretaceous  Naticidae  to 
which  numerous  specific  names  have  been  given,  some  of  which  are 
probably  synonyms.  Pending  a  monographic  study  of  the  group  it  does 
not  add  to  the  confusion  to  retain  the  name  introduced  by  Conrad  for 
the  species,  the  type  of  which  was  from  Snow  Hill.  The  chief  justifi- 
cation for  tentatively  using  this  name  is  the  fact  that  the  spires  are  a 
little  shorter,  the  form  a  little  more  globose,  and  the  umbilicus  a  little 
more  open  than  is  true  of  most  of  the  specimens  to  which  other  names 
have  been  given.  L.  obliquata  (Hall  and  Meek)  and  L.  moreanensis 
Meek  and  Hayden  are  allied  forms  from  the  Montana  group  of  the 
"Western  Interior,  many  of  which  are  marked  with  fine  spiral  lines  more 
or  less  clearly  discernible.     Closely  related  forms  in  the  Atlantic  and 
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Gulf  Coastal  Plain  are  L.  halli  Gabb  and  L.  rectilabrum  (Conrad), 
which  are  typically  smooth,  but  rare  specimens  of  which  show  very 
faint  revolving  lines. 

The  classification  of  this  group  of  shells  can  not  be  satisfactorily 
established  until  large  suites  of  specimens  from  different  localities  have 
been  compared  and  the  individual  variations  determined. 

Type. — The  type  of  this  species,  which  was  obtained  at  Snow  Hill, 
IN".  C,  is  probably  lost.  The  specimen  in  the  Conrad  collection  figured 
on  Plate  88,  figures  17,  18,  is  doubtless  typical. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
(Hill,  Greene  County  (785;  5348;  and  the  Conrad  collection,  U.  S.  N.  M. 
cat.  No.  31957)  ;  Black  River  at  Bryant  Newkirk's  marl  hole  (5358), 
and  at  Iron  Mine  Landing  (5366)  ;  Walkers  Bluff,  Cape  Fear  River 
(5368).  Lower  part  of  Peedee  formation  (lower  part  of  Exogyra  costata 
zone)  :   Donohue  Creek  Landing,  Cape  Fear  River  (5369a). 

Occurrence  in  Georgia. — Tombigbee  sand  member  of  Ripley  formation 
(lower  part  of  Exogyra  ponderosa  zone)  :  Chattahoochee  River  at 
Banks  Landing  (6406),  and  at  Bluff  town  (5392,  6405). 

Range. — Ranges  through  the  zone  of  Exogyra  ponderosa  and  upward 
into  the  base  of  the  Exogyra  costata  zone. 

Genus  GYRODES  Conrad 
Gyrodes  supraplicatus  (Conrad) 

Plate  89,  figures  1-6. 

1858.     Rapa  supraplicata  Conrad,  Jour.  Acad.  Nat.  Sci.  Phila.,  2d 

ser.,  vol.  3,  p.  332,  PL  35,  fig.  20. 
1860.     Natica    {Gyrodes)    crenata   Conrad,   Acad.   Nat.    Sci.    Phila. 

Jour.,  2d  ser.,  vol.  4,  p.  289. 
%  1861.     Natica  infracarinata  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc,  vol. 

13,  p.  319. 

1892.  Gyrodes  crenata  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  18, 
vol.  18,  p.  125,  PL  15,  figs.  13-16.  (Geol.  Survey  New 
Jersey,  Paleontology,  vol.  2,  p.  125,  PL  15,  figs.  13-16,  1892.) 

1892.  Gyrodes  crenata  Whitfield,  U.  S.  Geol.  Survey.  Mon.,  vol.  18, 
p.  126,  PL  16,  figs.  5,  6  (type  specimen).  (Geol.  Survey 
New  Jersey,  Paleontology,  vol.  2,  p.  126,  PL  16,  figs.  5, 
6   (type  specimen),  1892.) 

1905.     Gyrodes  crenata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  57, 
p.  21. 
24 
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1907.     Gyrodes  crenata  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  685,  PL  77,  figs.  10-12. 

Description. — Conrad  in  1858  described  a  species  from  Tippah  County, 
Miss.,  under  the  name  Rapa  supraplicata,  which  from  the  accompany- 
ing figure  I  feel  certain  must  be  identical  with  the  form  described  by 
the  same  author  in  1860,  under  the  name  Natica  (Gyrodes)  crenata. 
The  type  specimen  of  Rapa  supraplicata,  which  was  fragmentary  and 
poorly  preserved,  has  probably  been  lost  or  destroyed.  According  to 
Conrad's  description  it  was  pyriform,  and  he  represents  in  the  figure 
what  he  evidently  regarded  as  the  broken  edge  of  an  anterior  prolonga- 
tion of  the  shell  (see  reproduction,  PI.  89,  fig.  6)  ;  this,  if  correctly 
represented,  may  have  been  a  slight  mechanical  deformation  of  the  lower 
portion  of  the  shell.  In  all  the  collecting  that  has  subsequently  been 
done  in  Tippah  County,  no  pyriform  shell  having  the  type  of  ornamen- 
tation described  has  been  found,  and  I  think  the  presumption  is  justi- 
fied that  this  is  the  original  description  of  the  species.  Conrad  charac- 
terized the  species  as  follows: 

"Pyriform;  spire  depressed,  volutions  flattened  above;  summits  orna- 
mented with  obli'que,  curved  striae  or  grooves. 

"A  very  much  broken  specimen,  but  the  fragment  exhibits  marked  charac- 
ters. It  is  a  very  ventricose,  smooth  species,  easily  recognized  by  its 
flattened  volutions  and  curved  lines." 

Shell  depressed  conical,  oblique,  with  4  or  5  rapidly  expanding  whorls. 
Suture  narrow,  moderately  impressed,  paralleled  in  front  by  a  concave 
tabulated  area  which  is  coarsely  crenulated  or  plicated  on  the  outer 
edge,  the  plications  grading  into  coarse  lines  of  growth  on  the  body 
whorl  of  adults.  Umbilicus  wide,  the  perforation  extending  to  the  apex, 
with  a  thick,  coarsely  crenulated  carina  on  the  margin;  on  the  wall  of 
the  perforation,  about  one-fourth  the  width  of  the  exposed  inner  wall 
of  the  whorl  from  the  margin,  is  a  distinct  spiral  ridge;  the  band 
between  this  ridge  and  the  margin  is  concave.  Aperture  subovate,  elon- 
gate, truncated  posteriorly  by  the  tabulation,  and  acutely  angulated  an- 
eriorly.  Inner  lip  thin  and  forming  a  thin  callous  on  the  body  whorl 
between  the  end  of  the  suture  and  the  umbilicus;  outer  lip  thin  and 
simple.  Outer  surface  and  surface  of  the  perforation  marked  by  dis- 
tinct incremental  lines  which  become  stronger  toward  the  aperture. 

Type. — The  type  specimen,  which  was  from  Tippah  County,  Mis- 
sissippi is  probably  lost.  The  shell  from  Owl  Creek  shown  in  Plate  89, 
figures  3-5,  is  helieved  to  be  typical. 

Distribution  in  North  Carolina. — 'Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
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Hill,  Greene   County   (785,  5348)  ;   Black  River,  at  a  plaee  64  miles 
above  Wilmington  (5359). 

General  distribution. — New  Jersey — Gyrodes  crenata  Conrad  is  re- 
ported by  Weller  from  the  localities  enumerated  below  in  New  Jersey, 
but  the  specimens  referred  by  him  to  the  species  are  chiefly  in  the  form 
of  casts.  Merchantville  clay:  Near  Matawan;  near  Jamesburg;  at 
Lenola.  Woodbury  clay  (Exogyra  ponderosa  zone)  :  Near  Haddonfield. 
Wenonah  sand   (Exogyra  ponderosa  zone)  :  Near  Crawfords  Corner. 

Chattahoochee  region,  Georgia- Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Two  miles 
west  of  Pittsview,  Ala.  (6809).  Lower  part  of  Ripley  formation  (up- 
per part  of  Exogyra  ponderosa  zone)  :  Questionably  at  Woolridge  Land- 
ing, Chattahoochee  River,  Ala.   (5396). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  Lee's  old 
mill  site,  2  miles  northeast  of  Keownville,  Union  County  (6873)  ;  Crum's 
old  mill  site  on  east  Hatchie  Creek,  16^2  miles  northeast  of  Ripley 
(6462)  ;  questionably  at  White  Oak  Creek,  5%  miles  northeast  of  Rip- 
ley (6875)  ;  Bullock's  old  mill  site,  2  miles  south  of  Dumas  (708)  ;  Owl 
Creek,  3  miles  northeast  of  Ripley  (707,  6464). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Corsicana, 
a  variety  (IT.  S.  N.  M.  cat.  No.  20922). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exogy- 
ra costata. 

Gyrodes   (undetermined) 

Gyrodes  is  represented  at  several  localities  in  North  Carolina  by  in- 
ternal casts  which  should  probably  be  regarded  as  specifically  indeter- 
minable, since  they  do  not  show  the  surface  characters  either  directly 
or  indirectly.  Casts  from  the  Peedee  formation  at  Black  Rock  Landing 
(3449)  (PI.  89,  figs.  7,  8),  and  at  Kings  Bluff  (3448),  Cape  Fear  River, 
are  similar  in  form  to,  though  not  identical  with,  Gyrodes  abysinna 
(Morton)  from  Prairie  Bluff,  Alabama  River,  Ala.,  the  type  of  which 
is  an  internal  cast.  In  the  Prairie  Bluff  specimens  the  posterior  and 
anterior  portions  of  the  whorls  are  more  broadly  rounded  and  the  sides 
are  more  evenly  rounded  and  more  nearly  vertical  than  in  the  North 
Carolina  specimens.  Less  perfectly  preserved  casts  are  found  in  the 
same  formation  at  Donohue  Creek  Landing,  Cape  Fear  River  (5369  A), 
at  a  place  on  Northeast  Cape  Fear  River,  58%  miles  above  Wilming- 
ton (4149),  and  on  the  north  shore  of  Waccamaw  Lake  (4146). 

Undetermined  casts  of  Gyrodes  are  found  in  the  upper  part  of  the 
Black   Creek   formation   at   Blue   Banks   Landing,    Tar   River    (4144, 
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5347),  at  Snow  Hill,  Greene  County  (5348),  half  a  mile  west  of  Seven 
Springs,  Wayne  County  (5352),  and  at  Walkers  Bluff,  Cape  Pear 
River  (5368). 

Family  TURRITELLIDAE 
Genus  TURRITELLA  Lamarck 

Turritella  trilira  Conrad 

Plate  90,  figures  2-9. 

1860.  Turritella  trilira   Conrad,  Jour.  Acad.  Nat.   Sci.   Phila.,   2d 

ser.,  vol.  4,  p.  285. 

1861.  Turritella  Corsicana  Shumard,  Boston  Soc.  Nat.  Hist.  Proc., 

vol.  8,  p.  196. 

1901.  Turritella  trilineata  Hill,  Twenty-first  Annual  Report,  U.  S. 

Geol.  Survey,  pt.  7,  PL  48,  fig.  3. 

1902.  Turritella  trilineata  Hill   and  Vaughan,   Geol.   Atlas,   U.   S. 

Geol.  Survey,  Austin  folio,  No.  76,  Illustration  Sheet,  fig. 
47. 

1906.  Turritella  trilira  Veatch,  U.  S.  Geol.  Survey  Prof.  Paper  46, 

PI.  11,  fig.  4. 

1907.  Turritella  trilira  Weller,  Geol.  Survey  New  Jersey,  Paleon- 

tology, vol.  4,  p.  699,  PI.  79,  figs.  4,  5. 
1916.     Turritella  trilira  Gardner,  Md.  Geol.  Survey,  Upper  Creta- 
ceous (2  vols.),  p.  489. 

Description. — This  species  is  represented  in  the  North  Carolina  col- 
lections by  a  few  poorly  preserved  internal  casts  and  by  one  crushed 
shell  from  Kerrs  Cove,  Black  River.  Illustrations  of  well  preserved 
specimens  from  Tippah  County,  Miss.,  and  from  Eufaula,  Ala.,  are 
also  given  for  comparison. 

Spire  very  high,  imperforate,  with  15  or  20  whorls,  the  apical  angle 
being  approximately  20  degrees.  Altitude  of  the  large  specimen  from 
Eufaula,  Ala.  (PI.  90,  fig.  5),  about  68  mm.;  greatest  longitude  about 
20  mm.  The  sides  of  the  whorls  are  nearly  flat  or  only  slightly  convex 
and  are  marked  by  three  prominent,  acute  revolving  ribs  with  numerous 
very  fine  intervening  lines.  On  the  younger  portion  of  the  spire  the 
anterior  revolving  rib  is  the  largest  and  the  middle  and  posterior  ribs 
are  successively  smaller.  On  the  smaller  whorls  toward  the  apex  of  the 
spire  a  fourth  revolving  rib  much  less  prominent  than  the  others  ap- 
pears between  the  suture  and  the  uppermost  rib  of  the  whorl;  this  rib 
gradually  fades  out  and  is  entirely  absent  on  the  larger  anterior  whorls ; 
it  is  unequally  developed  on  different  individuals,  being  almost  absent 
on   some,   and  being  traceable  to   the  body  whorl   on   others.      Suture 
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closely  appressed,  paralleled  above  by  a  broad,  deeply  impressed  chan- 
nel, the  lower  edge  of  which  next  to  the  suture  is  bounded  by  a  thin, 
low,  slightly  overhanging  carina;  a  shallower  channel  of  equal  width 
or  slightly  narrower  parallels  the  suture  below.  The  fine  lines  of 
growth  trend  first  strongly  backward  to  the  middle  of  the  interspace 
between  the  posterior  and  middle  revolving  rib,  thence  bending  u  little 
obliquely  forward  and  passing  to  the  next  suture  below.  The  anterior 
angle  of  the  body  whorl  is  bounded  by  an  acute  carina  which  gives  the 
impression  of  a  fourth  revolving  rib.  The  base  of  the  body  whorl  is 
nearly  flat  with  a  shallow  channel  adjacent  to  the  bounding  carina,  and 
is  marked  by  obscure  revolving  lines  and  by  fine  growth  lines  which 
sweep  across  in  a  broad  curve  concave  toward  the  aperture.  The  aper- 
ture is  subcircular  and  on  adults  flares  slightly.  The  inner  lip  forms 
a  thin  callosity  on  the  base  of  the  young  shells,  but  on  adults  rises 
free  from  the  base. 

Rdmarls. — Turritella  quadrilira  Johnson,  T.  trilira  Conrad,  and  an 
undescribed  species  of  Turritella  with  only  two  revolving  ribs,  form  a 
closely  related  group,  of  which  the  first  is  restricted  to  and  below  the 
Exogyra  ponderosa  zone;  the  second  ranges  through  the  E.  ponderosa 
and  E.  costata  zones,  and  the  third  is  confined  to  the  uppermost  beds  of 
E.  costata  zone. 

Type. — The  type  specimen  which  was  obtained  in  Tippah  County, 
Miss.,  is  probably  lost.  A  specimen  from  Tippah  County  is  shown  in 
Plate  90,  figure  9  (U.S.KM.  cat.  Ho.  20569). 

Distribution  .in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (the  Conrad  collection,  U.  S.  ~N.  M.  cat.  JNTos. 
31959,  31960,  31994)  ;  Black  River  at  Kerrs  Cove  (5362),  questionably 
near  Ivanhoe  (5364),  questionably  at  Hatchers  Beaches  (5365),  and  at 
Iron  Mine  Landing  (5366);  Walkers  Bluff,  Cape  Fear  Rner  (4145, 
5368).  Peedee  formation  (Exogyra  costata  zone)  \  Northeast  Cape 
Fear  River,  58%  miles  above  Wilmington  (4149)  ;  Hilton  Park,  Wil- 
mington  (4143). 

General  distribution. — New  Jersey — Wenonah  sand  (Exogyra  pon- 
derosa zone   ?)  :  Near  Crawfords  Corner  and  near  Marlboro. 

Maryland — Matawan  formation  (Exogyra  ponderosa  zone)  :  In 
Anne  Arundel  County  at  Arnold  Point  on  Severn  River;  at  LTlmstead 
Point  on  Magothy  River.  Monmouth  formation  (Exogyra  costata 
zone)  :  In  Prince  George's  County  at  Brightseat,  near  Seat  Pleasant, 
at  McNeys  Corners,  and  questionably  at  Friendly. 
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Georgia,  east  of  Chattahoochee  region — Upper  part  of  Ripley  for- 
mation (Exogyra  cost  at  a  zone)  :  Cut  of  Atlanta,  Birmingham  and  At- 
lantic Railroad,  1%  miles  north  of  Ideal  (6483) ;  Usry's  mill,  7  miles 
north  of  Ellaville  (6482)  ;  cut  in  public  road,  5  miles  northwest  of 
Buena  Yista  (3054)  ;  Johnsons  Hill,  4  miles  north  of  Lumpkin  (5375, 
6418). 

Chattahoochee  region,  Georgia- Alabama — Tombigbee  sand  member  of 
Eutaw  formation  (lower  part  of  Exogyra  ponder osa  zone)  :  Chatta- 
hoochee River,  one-eighth  mile  below  Seaboard  Air  Line  Railroad  bridge 
near  Omaha  (5394).  Upper  part  of  Ripley  formation  {Exogyra  costata 
zone)  :  Mercers  Mill  Creek,  near  Georgetown  (5417)  ;  Chattahoochee 
River,  opposite  mouth  of  Burstahatchee  Creek  (6398),  at  Eufaula 
(279;  5416;  6400;  U.  S.  N  .M.  cat.  No.  21123),  and  2  miles  below 
Eufaula  (857)  ;  "Narrows"  of  Pataula  Creek,  Clay  County  (5376b). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
yonder osa  zone)  :  Cut  of  Central  of  Georgia  Railway,  half  a  mile 
west  of  Union  Springs  (6818).  Upper  part  of  Selma  chalk  {Exogyra 
costata  zone)  :     Prairie  Bluff,  Alabama  River   (270). 

Mississippi — Eutaw  formation  (lower  part  of  Exogyra  ponder  osa 
zone)  :  Near  Hare's  old  mill  site  on  Big  Brown  Creek,  9  miles  east  of 
Booneville  (6458,  6910).  Ripley  formation  {Exogyra  costata  zone)  : 
"The  Caves,"  5%  miles  east  of  New  Albany  (6466)  ;  Lee's  old  mill  site, 
2  miles  northeast  of  Keownville,  Union  County  (6873)  ;  C.  R.  Hall's 
farm,  Union  County  (711);  Davis  Branch,  Sec.  10,  T.  5  S.,  R.  5  E., 
Tippah  County  (543)  ;  W.  O'Kelly's  farm,  2%  miles  south  of  Dumas, 
Tippah  County  (709)  ;  Bullock's  old  mill  site,  2  miles  south  of  Duma?, 
Tippah  County  (708)  ;  Owl  Creek,  3  miles  northeast  of  Ripley,  Tippah 
County  (707) ;  Yancey  Hill,  3%  miles  northeast  of  Ripley  (6463). 

Arkansas — Brownstown  marl  (upper  part  of  Exogyra  ponderosa 
zone):  S.W.%  Sec.  1,  T.7S.,  R.21W.  (U.S.N.M.  cat.  No.  22617). 
Marlbrook  marl  (lower  part  of  Exogyra  costata  zone) :  2  miles 
north  of  "Washington  (5433).  Nacatoch  sand  {Exogyra  costata  zone)  : 
Near  Washington  (U.S.N.M.  cat.  No.  22736)  ;  Pates  Creek,  3  miles 
northeast  of  Washington  (U.S.N.M.  cat.  No.  22572)  ;  Old  Military 
road,  2  miles  northeast  of  Washington  (2217,  7468)  ;  same  road,  3V2 
miles  northeast  of  Washington   (7475). 

Texas — San  Miguel  formation  {Exogyra  ponderosa  zone)  :  North 
facing  bluff  of  Agua  de  Fuera  Creek  valley,  5  miles  southeast  of  Spof- 
ford,  Kinney  County  (8262)  ;  northeast  facing  slope  of  a  small  creek 
valley,  7  miles  southeast  of  Spofford,  south  of  the  road  to  Walters 
ranch  in  Maverick  County   (8263)  ;  Uvalde  road,  15  miles  northeast 
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t.f  Eagle  Pass  (8251);  west  facing  slope  of  Elm  Creek  valley,  IV2 
miles  northeast  of  Paloma  siding,  Maverick  County  (8253)  ;  Imperi- 
alist Creek,  3  miles  northwest  of  Paloma  siding  (8234)  ;  Del  Kio  road, 
121/2  miles  northwest  of  Eagle  Pass  (1513,  8226)  ;  Carter  Kanch,  10 
miles  northwest  of  Eagle  Pass  (8227).  Navarro  formation  (Exogyra 
costata  zone)  :  Near  Chatfield,  Navarro  County  (7568,  7569,  7571, 
and  U.S.N.M.  cat.  No.  21100)  ;  near  Corsicana  (U.S.N.M.  eat.  No. 
20920) ;  public  road,  4  or  5  miles  southwest  of  Corsicana  (7573).  Es- 
condido  formation  (Exogyra  costata  zone)  :  Eagle  Pass-Uvalde  road, 
north  side  of  Salado  Creek,  Maverick  County  (1883)  ;  Bluff  on  Rio 
Grande,  4  miles  south  of  west  of  the  Jacal  ranch  house,  30  miles  south- 
east of  Eagle  Pass  (8239). 

Range. — Ranges  through  the  zones  of  Exogyra  ponderosa  and  Exo- 
gyra costata. 

Turritella  quadrilira  Johnson 

Plate  90,  figures  10,  11. 

1898.  Turritella  quadrilira  Johnson,  Geol.  Survey  New  Jersey, 
Ann.  Rept.  for  1897,  p.  264. 

1898.  Turritella  quadrilira  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
p.    463. 

1905.  Turritella  quadrilirata  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  21. 

1907.  Turritella  quadrilira  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  695,  PL  78,  fig.  7. 

Description. — This  species  is  sparingly  represented  in  the  collections 
from  Snow  Hill,  Greene  County,  N.  C,  by  shells  and  prints. 

Spire  high,  imperforate,  the  apical  angle  being  approximately  20  de- 
grees. Eive  whorls  of  the  imperfect  shell  from  Snow  Hill,  shown  in 
Plate  90,  figure  10,  are  in  a  fair  state  of  preservation ;  the  altitude  of 
this  specimen  is  30  mm.,  the  largest  diameter  being  approximately  14 
mm.,  and  the  smallest  diameter  about  6.5  mm.  The  whorls  are  moder- 
ately convex  and  evenly  rounded,  and  each  whorl  of  the  spire  is  marked 
by  four  prominent,  acute,  revolving  ribs  with  wTide,  broadly  concave  in- 
terspaces marked  only  by  fine  growth  lines.  The  growth  lines  trend 
first  very  obliquely  backward  from  the  suture  to  the  posterior  rib,  from 
whence  they  bend  slightly  forward  to  the  next  suture  below.  The  su- 
ture is  closely  appressed  and  lies  a  little  below  the  center  of  the  broad 
sutural  depression,  the  upper  half  of  which  is  a  little  more  deeply  exca- 
vated than  the  lower  half. 
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Remarks. — This  species  finds  a  near  ally  in  Turrit ella  trilira  Conrad, 
but  differs  in  the  presence  of  four  instead  of  three  spiral  ribs  and  in 
the  absence  of  spiral  lines  between  the  ribs.  Another  closely  related 
form  is  an  undescribed  species  from  the  uppermost  beds  of  the  Exogyra 
costata  zone  in  the  eastern  Gulf  region,  which  has  only  two  prominent, 
acute  spiral  ribs,  and  lacks  spiral  lines  between  the  ribs. 

Cotypes. — Eight  fragments  in  the  collection  of  the  Academy  of  Nat- 
ural Sciences  of  Philadelphia,  the  best  one  of  which  is  shown  in  Plate 
90,  figure  11,  are  the  cotypes.  They  are  from  a  well  owned  by  Mrs.  Sam- 
uel Shreeve,  Mount  Laurel,  291  J.?  and  were  taken  at  a  depth  of  150-160 
feet   (horizon  of  Woodbury  clay  ?). 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  Greene  County,  N.  C.  (785,  5348)  ;  questionably  half  a  mile  west 
of  Seven  Springs,  Wayne  County  (5352). 

General  distribution. — New  Jersey — Magothy  formation  ("Cliffwood 
clay")  {Exogyra  ponderosa  zone  ?)  :  Cliffwood  Point;  near  Matawan. 
Woodbury  clay  (Exogyra  ponderosa  zone):  Near  Matawan;  in  a 
well  owned  by  Mrs.  Samuel  Shreeve,  Mount  Laurel,  depth  150-160  feet 
(horizon  of  Woodbury  clay  ?). 

Chattahoochee  region,  Georgia-Alabama — Tombigbee  sand  mem- 
ber of  Eutaw  formation  (lower  part  of  Exogyra  ponderosa  zone)  :  Cut 
of  Seaboard  Air  Line  Railway,  2^2  miles  northwest  of  Cusseta,  Ga. 
(5379)  ;  Columbus-Lumpkin  road,  near  Jamestown,  Chattahoochee 
County,  Ga.  (6411b)  ;  Chattahoochee  River  at  Planters  Landing  (5389), 
at  Banks  Landing  (5390,  6406),  and  at  Blufftown  (5392?,  6405)  ;  wagon 
bridge  over  Hatchechubbee  Creek,  half  a  mile  south  of  Pittsview,  Ala. 
(6808)  ;  Seaboard  Air  Line  Railway  bridge  over  Hatchechubbee  Creek, 
2  miles  west  of  Pittsview,  Ala.  (6809). 

Alabama — Lower  part  of  Ripley  formation  (upper  part  of  Exogyra 
ponderosa  zone)  :  Cut  of  Central  of  Georgia  Railway,  half  a  mile  west 
of  Union  Springs  (6815). 

Mississippi — Eutaw  formation  (lower  part  of  Exogyra  ponderosa 
zone)  :  Near  Hare's  old  mill  site,  9  miles  east  of  Booneville  (6458,  6910). 

Arkansas — Questionably  in  the  Brownstown  marl  (Exogyra  ponderosa 
zone)  :  Public  road,  one-half  mile  southwest  of  Delight,  Pike  County 
(8285). 

Range. — Exogyra  ponderosa  zone. 
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Turritella  kerrensis  n.  sp. 

Plate  91,  figures  6-10. 

Description. — The  species  is  based  on  poorly  preserved  shells  and  nu- 
merous casts  and  poor  prints  from  Kerrs  Cove,  Black  River,  N.  C, 
of  which  the  shell  shown  in  PI.  91,  figures  6,  7,  is  named  the  type. 

Spire  high,  turreted,  with  10  or  more  whorls;  apical  angle  about  20 
degrees.  Profile  of  whorls  gently  convex,  slightly  flattened  centrally. 
Suture  moderately  deep  and  narrow,  bordered  above  by  a  low,  relatively 
thick,  slightly  overhanging  carina.  Whorls  of  spire  marked  by  four  low, 
moderately  thick,  dull-crested  spiral  ribs ;  in  each  of  the  interspaces  of 
these  larger  ribs  is  a  small,  obscure  rib,  and  on  one  or  both  sides  of  this 
intermediate  rib  a  still  more  obscure  rib  or  line  appears  on  some  speci- 
mens. The  base  of  the  body  whorl  is  gently  convex,  and  is  marked  by 
obscure  revolving  lines ;  the  angle  between  the  base  and  side  of  the  whorl 
is  marked  by  a  narrow  channel  bordered  without  by  a  low  dull  carina 
and  within  by  a  low  broad  ridge. 

The  aperture  was  not  seen  well  preserved,  but  appears  to  be  subcircular 
to  broadly  subovate;  outer  lip  thin.  The  body  whorl  of  adults  expands 
rapidly  and  flares  slightly.  On  the  whorls  of  the  spire  the  growth  lines 
trend  first  obliquely  backward  to  the  second  large  rib,  and  thence  curve 
downward  and  forward  to  the  next  suture  below.  The  growth  lines  on 
the  body  whorl  of  adults  near  the  aperture  become  coarse  and  are  pro- 
nouncedly sinuous  (PI.  91,  figs.  9,  10),  being  broadly  concave  toward 
the  aperture  above,  sharply  convex  toward  the  aperture  a  little  above 
the  angle  with  the  base,  and  broadly  concave  forward  on  the  base.  The 
specimens  are  all  more  or  less  crushed  and  distorted  and  the  following 
measurements  of  one  of  the  larger  casts  must  be  regarded  as  only  approx- 
imately correct :    Altitude  54  mm.,  greatest  diameter  14  mm. 

Remarks.. — This  species  differs  from  Turritella  vertebroides  Morton, 
with  which  it  may  be  confused,  in  the  following  characters :  The  larger 
spiral  ribs  number  four  instead  of  five,  the  crests  of  the  ribs  are  less 
acute,  the  intermediate  fine  ribs  are  fewer,  the  sutures  are  deeper,  the 
base  is  more  convex  and  lacks  the  prominent,  acute  bounding  carina, 
and  the  adults,  so  far  as  observed,  are  smaller.  The  relationship  of  the 
species  to  T.  hillensis  and  T.  pointensis  are  discussed  on  page  366. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31852. 
From  Kerrs  Cove,  Black  River,  "N.  C. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Black  River  at  Kerrs  Cove  (4156,  5362),  at  a  place  64  miles  above  Wil- 
mington (5359),  and  at  Bryant  Newkirk's  marl  hole  (5358). 
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Turritella  hillensis  n.  sp. 

Plate  90,  figures  1-la. 

Description. — This  species  is  based  on  two  small  individuals  (prob- 
ably young)  from  Snow  Hill,  N.  C,  one  nearly  complete,  the  other  a 
fragment  retaining  three  whorls. 

Shell  small,  turreted,  the  type  (PI.  90,  fig.  1)  having  eight  whorls 
preserved  and  probably  two  or  three  whorls  missing  at  the  apex;  the 
whorls  are  nearly  flat  on  the  sides,  but  are  slightly  carinated  anteriorly. 
Apical  angle  about  15  degrees.  Sutural  depression  moderately  deep. 
The  sculpture  starts  with  three  dull  crested  major  ribs  on  the  smaller 
whorls;  a  smaller  rib  soon  appears  between  the  suture  and  the  first 
major  rib  below  and  between  the  three  major  ribs.  Later  a  small  rib 
appears  between  the  suture  and  the  first  major  rib  above.  These  ribs 
all  increase  in  distinctness  anteriorly,  and  on  the  body  whorl  of  the  type 
still  finer  riblets  make  their  appearance  betwTeen  the  major  ribs  and  the 
intermediate  ribs.  The  base  is  marked  by  several  obscure  revolving  ribs, 
and  is  bordered  by  a  relatively  broad,  shallow  depression.  The  outer 
lip  is  broken,  but  the  aperture  is  probably  subcircular;  the  inner  lip  is 
not  calloused. 

Remarks. — The  species  belongs  to  a  group  of  which  Turritella  herren- 
sis  and  T.  pointensis  are  members.  It  differs  from  T.  herrensis  chiefly 
in  the  greater  distinctness  of  the  intermediate  ribs  and  riblets  which,  if 
they  would  continue  to  increase  in  sharpness  with  the  age  of  the  indi- 
vidual, as  is  usually  the  case  with  the  members  of  this  genus,  would  pro- 
duce a  sculpture  composed  of  more  numerous  spiral  markings.  Com- 
pared with  T.  pointensis  this  species  has  three  instead  of  four  major 
ribs,  the  sutural  depression  is  relatively  deeper  and  wider,  and  the 
whorls  are  slightly  carinated. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31847. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  Greene  County, 
N.  C.  (5348). 

Turritella  vertebroides  Morton 

Plate  91,  figures  11-14. 

1834.     Turritella   vertebroides   Morton,    Synop.    Organ.    Rem.    Cret. 

Group,  United  States,  Phila.,  p.  47,  PI.  3,  fig.  13. 
1892.     Turritella  vertebroides  Whitfield,  U.  S.   Geol.   Survey  Mon., 

vol.  18,  p.  146,  PL  18,  figs.  13-15,  questionably  figs.  16-18. 

(Geol.  Survey  New  Jersey,  Paleontology,  vol.  2,  p.  146,  PL 

18,  figs.   13-15,  questionably  figs.  16-18.) 
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1905.  Turritella  vertebroides  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  21. 

1907.  Turritella  vertebroides  Weller,  GeoL  Survey  New  Jersey,  Pale- 
ontology, vol.  4,  p.  693,  PI.  78,  fig.  15  (not  fig.  14,  and 
questionably  figs.  16  and  17),  1907. 

Description. — Internal  casts  of  Turritella  vertebroides  Morton  have 
been  found  at  several  localities  in  the  Peedee  formation.  The  type, 
Plate  91,  figures  11,  11a,  is  a  poorly  preserved  shell  in  the  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 

Spire  high,  turreted,  with  9  or  10  moderately  convex,  evenly  rounded 
whorls.  The  sculpture  consists  of  four  moderately  prominent,  nearly 
evenly  spaced  spiral  ridges,  and  one  less  prominent  to  obscure  ridge  on 
the  posterior  part  of  the  whorl  just  below  the  suture ;  between  the  larger 
ribs  are  numerous  fine  spiral  ribs,  three  of  which  are  coarser  than  the 
others  and  of  the  three  the  central  one  is  the  larger.  These  fine  inter- 
mediate ridges  are  either  not  preserved  or  only  faintly  preserved  on  the 
North  Carolina  casts.  All  of  these  ribs  and  lines  are  very  faintly  devel- 
oped on  the  apical  third  of  the  shell,  but  increase  in  prominence  an- 
teriorly. The  casts  have  been  mechanically  compressed  laterally  and 
stretched  in  the  direction  of  the  altitude,  so  that  the  following  measure- 
ments of  the  largest  specimen  (PL  91,  fig.  14)  do  not  show  the  true 
proportions :  Altitude  94  mm.,  greatest  diameter  28  mm.,  smallest  di- 
ameter 7  mm. 

Remarks. — The  casts  from  New  Jersey  figured  by  Whitfield  and  by 
Weller  are  scarcely  perfect  enough  for  satisfactory  identification.  Even 
with  perfect  material  it  is  an  easy  matter  to  overlook  specific  differences, 
as  is  well  illustrated  by  the  two  specimens  from  Eufaula,  Ala.,  selected 
by  Weller  to  illustrate  the  species  (his  PL  78,  figs.  14,  15)  ;  figure  15  is 
probably  correctly  identified,  but  figure  14  is  another  species,  as  is  at 
once  recognized  when  the  ornamentation  and  the  bases  of  the  two  speci- 
mens are  carefully  compared. 

The  specimens  from  different  localities  here  referred  to  the  species 
show  considerable  variation  in  the  strength  of  development  of  the  spiral 
markings.  A  closely  related  species  to  which  Doctor  Gardner1  has  ap- 
plied the  specific  name  Turritella  paravertebroides  occurs  in  the  Mon- 
mouth formation  (Exogyra  costata  zone),  at  Brightseat,  and  on  the 
Brooks  estate  near  Seat  Pleasant,  Prince  George's  County,  Md. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia.   From  "New  Jersey,"  questionably  from  the  Navesink  marl. 


Gardner,    Julia   A.,    Md.    Geol.    Survey,    Upper    Cretaceous    (2    vols.),    p.    488,    PI.    17,    fig. 
1,    1916. 
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Occurrence  in  the  Carolinas. — Peedee  formation  (Exogyra  costata 
zone)  :  Burches  Ferry,  Peedee  River,  S.  C.  (3350,  4147) ;  bluff  on 
Jeffreys  Creek,  the  Myers  Place,  500  feet  east  of  the  Georgetown  road, 
Florence  County,  S.  C.  (3191)  ;  Neuse  Eiver,  34%  miles  above  New 
Bern,  N.  C.  (4137). 

General  distribution. — New  Jersey — Reported  by  Weller  from  the 
Navesink  marl  (Exogyra  costata  zone)  from  the  following  localities: 
Atlantic  Highlands ;  near  Crawfords  Corner ;  Crosswicks  Creek ;  near 
Jacobstown ;  and  near  Mount  Laurel.  Most  of  the  New  Jersey  specimens 
referred  to  the  species  are  casts  and  are  doubtfully  identifiable.  Morton 
in  his  original  description  reports  the  species  from  New  Jersey  and 
Alabama,  and  Weller  states  that  the  lithologic  character  of  the  type 
probably  indicates  that  it  came  from  the  Navesink  marl,  New  Jersey. 

Chattahoochee  region,  Alabama — Upper  part  of  Ripley  formation 
(Exogyra  costata  zone)  :  Eufaula  (279,  5416)  ;  Chattahoochee  River, 
2  miles  below  Eufaula  (857). 

Alabama — Selma  chalk  (Exogyra  costata  zone)  :  Questionably  at 
Old  Canton  Landing,  Alabama  River   (6439). 

Mississippi — Ripley  formation  (Exogyra  costata  zone)  :  C.  R.  Hall's 
farm,  Union  County  (711)  ;  3  miles  south  of  Molino,  Union  County 
(712)  ;  questionably  at  Crum's  old  mill  site  on  East  Hatchie  Creek,  IS1/* 
miles  northeast  of  Ripley  (6462)  ;  White  Oak  Creek,  5^  miles  north- 
east of  Ripley  (6875)  ;  Owl  Creek,  3  miles  northeast  of  Ripley  (75,  546, 
707,  6464). 

Arkansas — Nacatoch  sand  (Exogyra  costata  zone)  :  Old  Military 
road,  2  miles  northeast  of  Washington  (7470). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kaufman 
(U.S.N.M.  cat.  No.  21025). 

Range. — Exogyra  costata  zone. 

Turritella  pointensis  n.  sp. 

Plate  91,  figures   1-5. 

Description. — This  species  is  based  on  the  molds  of  fragments  show- 
ing the  sculpture,  in  sandstone  of  the  Peedee  formation  at  French 
Brothers'  quarry,  Rocky  Point,  Pender  County,  N.  C.  The  specimens 
from  which  the  squeeze  shown  in  Plate  91,  figures  1-2,  was  made  is 
named  the  type. 

Spire  high  with  nearly  flat-sided  whorls  faintly  carinated  above  the 
slightly  impressed  suture.  The  ornamentation  on  the  whorls  of  the 
spire  consists  of  five  low,  rather  broad,  nearly  evenly  spaced,  nearly 
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equal  spiral  ribs,  with  one  much  smaller  rib  between  each  of  the  larger 
ribs,  except  between  the  third  and  fourth  ribs  (counting  from  the  pos- 
terior toward  the  anterior  end),  where  the  interspace  appears  to  be 
smooth.  The  suture  is  closely  apprcssed,  and  is  bordered  above  by  a 
very  low,  relatively  thick  ridge,  which  occupies  about  the  center  of  the 
sutural  depression. 

Remarks. — The  relation  of  this  species  to  T.  hillensis  and  T.  Icerrensis 
is  discussed  on  page  366. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31850. 

Occurrence. — Upper  part  of  Peedee  formation  (Exogyra  costata 
zone)  :  French  Brothers'  quarry,  Eocky  Point,  Pender  County,  'N.  C. 
(778,  8280). 

Family  TRICHOTROPIDAE 
Genus  TRICHOTROPIS   Broderip  and   Sowerby 

The  type  of  .the  genus,  Trichotropis  bicarinata  (Sowerby)1  (=» 
Turbo  bicarinatus  Sowerby2),  is  a  Recent  species  from  off  the  north- 
west coast  of  Alaska  between  Icy  Cape  and  Cape  Lisburne.  The  genus 
is  represented  by  about  a  dozen  species,  most  of  which  are  native  to 
the  boreal  seas ;  the  few  from  lower  latitudes  are  found  only  in  deep  and 
therefore  cold  wTater.  The  Upper  Cretaceous  representatives  of  the 
genus  are  believed  to  have  lived  in  warm  seas,  which,  if  they  are  cor- 
rectly identified,  would  seem  to  prove  the  subsequent  adaptation  of  the 
group  to  life  in  the  cold  waters  of  the  circumpolar  regions. 

Trichotropis  squamosa  (Gabb) 

Plate  93,  figures  6,  7. 

1876.  Gyrotropis  squamosus  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  28,  p.  300,  PL  17,  fig.  5. 

Description. — The  type  of  this  species,  the  only  specimen  yet  dis- 
covered, is  from  Snow  Hill,  N.  C,  and  is  preserved  in  the  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia.  The  original  de- 
scription is  quoted  in  full  as  follows : 

"Shell  moderate  in  size,  turbinate;  spire  about  as  high  as  the  length  of 
the  mouth,  whorls  eight  [?],  apex  acute,  body  whorl  bicarinate,  the  carina 
high  and  very  thin;  outline  sinuous  in  front  to  the  umbilical  margin, 
concave  between  the  carinae  and  above  the  upper  one  to  the  suture;  upper 
carina  carried  on  the  middle  of  all  the  upper  whorls  to  the  apex;    suture 


'Geol.    Jour.,    vol.    4,    p.    373,    1829. 

2Sowerby's    catalogue    of    the    Earl    of    Tankerville's    collection    of    shells,    with    descriptions 
of   100   new  species:      App.  p.    XII,   PI.   9,   figs.    1   and   2,    1825. 
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channelled,  the  channel  formed  by  the  upper  surface  of  the  lower  carina, 
the  succeeding  whorl  being  soldered  to  the  outer  edge  of  the  plate-like  ridge; 
umbilicus  open,  narrow,  deep,  bordered  by  the  sharp,  acute  angle  of  the 
base  of  the  volution;  surface  ornamented  by  numerous  very  thin,  squamose, 
murex-like  varices,  most  marked  on  the  anterior  part  of  the  shell;  these 
are  all  crossed  by  closely  placed  revolving  lines,  somewhat  alternated  in 
size.    Aperture  broad,  outer  lip  thin,  inner  lip  rather  heavily  incrusted. 

"Length,  1.1  inch;  width  0.9  inch. 

"From  Snow  Hill,  North  Carolina,  from  the  Ripley  marl. 
Collection  of  the  Academy." 

The  axial  varices  are  not  quite  as  pronounced  on  the  specimen  as  is 
indicated  by  Gabb's  description  and  figure,  particularly  on  the  middle 
and  upper  part  of  the  body  whorl;  the  growth  lines  above  the  upper 
carina  are  oblique  backward  instead  of  forward,  as  represented  on  his 
figure.  The  base  of  the  body  whorl  and  the  outer  lip  are  only  partly 
preserved,  but  the  specimen  may  have  suffered  some  subsequent  break- 
age ;  several  of  the  small  whorls  toward  the  apex  are  missing. 

Remarks. — The  species  has  a  close  analogue  in  Trichotropis  honinchii 
(Miiller)1  from  the  "Greensand"  (lower  Senonian),  at  Aachen,  Ger- 
many, and  Stoliczka2  has  referred  to  Miiller's  species  a  form  from  the 
Trichinopoli  group  of  India,  which  he  assigns  to  the  Turonian.  The 
similarity  of  the  American  species  to  the  European  and  Indian  species 
probably  has  no  important  significance  in  correlation,  for  the  genus  has 
apparently  undergone  no  radical  change  from  the  Cretaceous  to  the 
present. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

Occurrence. — Snow  Hill  calcareous  member  of  the  Black  Creek  for- 
mation (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  !N\  C. 
(Coll.  A.N.S.  Phila.). 

Family  APORRHAIDAE 

Genus  ANCHURA  Conrad 

Anclmra  johnsoni  n.  sp. 

Plate  92,  figures  1,  4. 

1875.  Anchura  rostrata  Conrad,  Geol.  Survey  North  Carolina  Kept., 

vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  12,  PI.  2,  fig.  28. 

1876.  Anchura  pennata  Conrad,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  275. 


'Miiller,  Joseph,  Monographic  der  petrefacten  der  Aachener  Kreide  formation,  Bonn, 
p.    44,    Taf.    5,    fi<*.    11,    1847. 

Holzapfel,  E.,  Paleontographica,  Band  34,  Abt.  1,  pp.  149,  150,  Taf.  15,  figs.  6-9,  1888. 

2Stoliczka,  Ferd.,  Memoirs,  Geol.  Survey  India,  Paleontologica  Indira,  vol.  2,  pp.  158, 
159,    PI.    13,    fi<*s.    7-9,    1868. 
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?  1898.     Anchura  sp.  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc,  for  1898, 
p.  463,  text  fig.  3. 

?  1905.     Anchura  sp.  Johnson,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  57, 
p.  22. 

Description. — Conrad  figures  one  specimen  of  this  species  from  Snow 
Hill,  N.  C,  under  the  name  Anchura  ros.tr  at  a  (Morton)  Gabb,  and  in 
his  North  Carolina  State  Museum  collection  from  that  locality  I  find 
several  specimens  labeled  in  his  handwriting  "Anchura  rostrata  Morton." 
Later  (1876)  he  referred  these  specimens  to  A.  pennata  Morton.  Ob- 
viously they  belong  to  neither  of  these  species.  In  1898  Johnson  figured, 
without  naming,  the  expanded  lip  of  an  Anchura  from  a  well  at  Mount 
Laurel,  N.  J.,  which  probably  belongs  to  this  species,  though  representing 
a  slightly  different  stage  of  growth. 

Shell  of  moderate  size  with  high  spire  and  eight  whorls.  The  apical 
angle  is  40  degrees,  the  sides  of  the  spire  maintaining  approximately  the 
same  angle  of  divergence,  or  converging  a  little,  giving  a  slightly  in- 
flated longitudinal  profile.  Sides  of  whorls  nearly  flat  to  slightly  convex, 
and  a  little  compressed  below  the  suture;  suture  moderately  impressed. 
The  larger  whorls  of  the  spire  ornamented  with  14  to  16  strong,  some- 
what irregularly  spaced,  round  crested,  axial  ribs  which  in  trend  are 
slightly  concave  toward  the  front;  finer  ribs  can  be  seen  on  the  smaller 
whorls  with  the  exception  of  the  two  smooth  nucular  whorls.  On  the 
upper  part;  of  the  body  whorl  are  about  14  prominent  longitudinal  ribs 
which  end  rather  abruptly  a  little  more  than  halfway  to  the  base;  these 
are  crossed  by  very  fine  spiral  lines;  the  lowTer  part  of  the  whorl  is 
marked  by  fine,  rather  distinct  spiral  ridges. 

The  inner  lip  of  the  adult  is  thickened  and  spreads  a  little  forward  on 
the  body  whorl.  The  outer  lip  expands  into  a  prominent  spur-like  pro- 
jection, at  first  broad  and  nearly  horizontal,  then  curving  sharply  up- 
ward and  narrowing  quickly  to  a  point.  On  the  lower  edge  of  the  lip 
are  two  minor  projections,  the  inferior  one  of  which  is  the  largest.  A 
distinct  ridge  traverses  the  outer  surface  of  the  main  projection  a  little 
above  the  center,  curving  upward  and  extending  to  the  farthest  tip  of 
the  lip;  this  ridge  fades  out  quickly  where  it  passes  backward  onto  the 
body  whorl.  Canal  short,  straight,  and  narrow.  Aperture  somewhat 
elongated,  angulated  above  and  below.  Approximate  dimensions  of  the 
type  (PI.  92,  fig.  1)  :  Altitude  32  mm.,  greatest  diameter  11  mm.;  the 
altitude  of  one  specimen  in  the  collection  is  at  least  40  mm. 

Type  —  Collection  of  the  U.  S.  National  Museum,  cat.  No.  31858. 
From  Snow  Hill,  N.  C.  (785).  Named  in  honor  of  Mr.  Charles  W. 
Johnson. 
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Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  :  Snow 
Hill,  .Greene  County  (785;  5348;  the  Conrad  collection,  U.S.N.M.  cat. 
No's.  31961,  31962,  31995);  Blue  Banks  Landing,  Tar  River  (4144, 
5347)  ;  Neuse  River  at  Auger  Hole  Landing  (5353),  and  questionably 
at  a  place  72  miles  above  New  Bern  (4138)  ;  questionably  half  a  mile 
west  of  Seven  Springs,  Wayne  County  (5352);  questionably  at  Iron 
Mine  Landing,  Black  River  (5366)  ;  questionably  at  Walkers  Bluff, 
Cape  Fear  River  (5368). 

Questionable  occurrence  in  New  Jersey. — Questionably  in  a  well 
owned  by  Mrs.  Samuel  Shreeve,  Mount  Laurel,  New  Jersey,  depth  150- 
160  feet  (horizon  of  the  Woodbury  clay   ?). 

Range. — Upper  part  of  Exogyra  pander osa  zone. 

Anchura  sp. 

Plate  92,  figures  7,  8. 

Large  casts  which  are  specifically  indeterminable,  but  which  may  be 
those  of  Anchura  abrupta  Conrad,  have  been  found  in  the  Peedee  for- 
mation at  Black  Rock  Landing,  Cape  Fear  River,  N.  C.  (3449,  5371). 
Faint  traces  of  3  or  4  spiral  ribs  can  be  seen  on  the  body  whorl  of  one 
specimen.  Two  poorly  preserved  casts,  possibly  of  the  same  species, 
have  been  found  in  the  Peedee  formation  on  Neuse  River,  34%  miles 
above  New  Bern. 

Family  MELANIIDAE 

Genus  MELANATRIA   Bowdich 

Melanatria  (?)  venusta  n.  sp. 

Plate  92,  figures  5,  6. 

Description. — This  species  is  represented  by  one  shell  from  Snow 
Hill,  N.  C,  of  which  the  body  whorl  and  parts  of  the  two  next  younger 
whorls  of  the  spire  are  imperfectly  preserved. 

Shell  large  with  high  turreted  spire;  whorls  broad  and  moderately 
and  evenly  convex;  suture  moderately  impressed.  Whorls  of  spire  or- 
namented with  20  or  more  fairly  prominent,  somewhat  irregularly 
spaced,  axial  folds  which  in  trend  are  slightly  concave  toward  the  front ; 
these  are  crossed  by  10  unequal  spiral  ribs  of  which  the  three  posterior 
ones  are  simple  and  rather  closely  spaced,  and  the  7  anterior  ones  are 
distinctly  and  unequally  bifid,  the  forward  ridge  of  the  bifurcation  being 
the  smaller  and  least  prominent.  Additional  fine,  obscure,  spiral  lines 
can  be  seen  on  and  between  the  ribs.  On  the  body  whorl  the  axial  folds 
are  coarse  and  prominent  posteriorly,  and  fade  almost  out  before  reach- 
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ing  the  most  inflated  part  of  the  whorl;  several  obscure  axial  folds  ap- 
pear on  the  base  of  the  whorl;  the  spiral  ribs  of  the  body  whorl  are 
similar  to  those  on  the  penultimate  whorl,  the  bifid  ribs  extending  down- 
ward toward  the  base,  the  5  anterior  ribs,  however,  being  undivided  and 
smaller.  The  aperture  is  broadly  subovate,  without  a  posterior  canal; 
the  anterior  canal  is  not  preserved.  The  inner  lip  is  a  thin  callosity 
spreading  slightly  forward ;  the  outer  lip  is  imperfect. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31860. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene  County, 
N.  C.  (5348). 

Family  STROMBIDAE 

Genus  PUGNELLUS  Conrad 
Pugnellus  pauciplicatus  n.  sp. 

Plate  92,  figures  10,  12. 

Description. — This  species  is  based  on  several  imperfect  shells  and 
fragments  of  shells  from  Snow  Hill,  ~N.  C.  The  best  preserved  specimen 
(PI.  92,  figs.  10,  11),  which  is  named  the  type,  has  not  reached  the  adult 
stage  in  which  the  outer  lip  is  thickened. 

Shells  of  moderate  size,  roughly  fusiform,  but  varying  greatly  in 
shape  at  different  stages  of  growth ;  spire  short,  body  whorl  very  large ; 
number  of  whorls  4  or  5.  Side  of  whorls  of  spire  gently  convex,  smooth ; 
suture  closely  appressed  and  not  deeply  excavated.  On  the  upper  part 
of  the  body  whorl  just  back  of  the  aperture  are  4  or  5  rather  prominent 
sinuous  folds  which  are  most  prominent  on  the  inflated  portion  of  the 
whorl,  below  which  they  fade  out  quickly.  In  the  type  the  outer  lip  is 
thin,  but  fragments  showT  that  in  later  stages  of  growth  it  becomes  very 
thick  and  is  angulated  above  and  below  as  in  Pugnellus  densatus  Conrad. 
As  the  animal  reached  maturity  the  mantle  spread  out  over  nearly  all 
the  shell,  with  the  exception  of  the  anterior  portion  of  the  body  whorl 
on  which  the  axial  folds  were  developed,  and  secreted  a  smooth,  calca- 
reous enamel  which  effectually  concealed  the  earlier  shell  characters ;  a 
thickened  protuberance  of  this  enamel  was  developed  on  the  upper  part 
of  the  spire  just  below  the  apex.  Tn  the  specimen  shown  in  Plate  92, 
figure  12,  only  the  apex  of  the  spire  is  visible  above  the  calcareous 
covering.  Approximate  dimensions  of  the  type:  Altitude  38  mm., 
greatest  diameter  18  mm. 

Remarks. — This  species  is  very  close  to  Pugnellus  densatus  Conrad1 
(=Strombus  densatus  Conrad)  from  Owl  Creek,  Tippah  County,  Miss., 


Conrad,    T.    A.,    Acad.    Nat.    Sci.    Phila.    J<mr„    2d    ser.,    vol.    3,    p.    330,    PI.    35.    fig.    14, 
1858,    and  vol.   4.    p.   284,   PI.   46,   fig.    31.    1860. 

25 
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but  that  species  has  a  greater  number  (7  or  8)  of  and  longer  axial  folds, 
on  each  one  of  which  on  the  inflated  portion  of  the  whorl  is  developed 
a  rather  prominent  node;  these  characters  are  constant  on  numerous 
specimens  from  both  the  type  locality  and  from  beds  of  the  same  age 
in  Texas. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31864. 
From  Snow  Hill,  Greene  County,  N.  C. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (785,  5348)  ;  questionably  on  Neuse  River,  76 
miles  above  New  Bern  (4163)  ;  questionably  at  Bryant  Newkirk's  marl 
hole,  Black  River  (5358)  ;  and  questionably  at  Walkers  Bluff,  Cape 
Fear  River  (5368). 

Occurrence  in  the  Chattahoochee  region,  Alabama. — Lower  part  of 
Ripley  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Wool- 
ridge  Landing,  Chattahoochee  River  (6402). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 

Pugnellus   sp. 

Plate  93,  figures  12,  13. 

Casts  of  a  large  species  of  Pugnellus,  probably  undescribed,  have  been 
found  in  the  Peedee  formation  {Exogyra  costata  zone),  in  French 
Brothers'  quarry  at  Rocky  Point,  Pender  County,  N.  C.  (778). 

Superfamily  RACHIGLOSSA  Gray 

Family   BUCCINIDAE 

Genus  PYROPSIS  Conrad 

Pyropsis   (unidentified) 

Poorly  preserved  unidentified  casts  of  Pyropsis  have  been  found  in 
the  Carolinas  as  follows :  Snow  Hill  calcareous  member  of  Black 
Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  at  Kerrs 
Cove,  Black  River,  N.  C.  (5362)  ;  Peedee  formation  {Exogyra  costata 
zone)  at  Black  Rock  Landing,  Cape  Fear  River,  N.  C.  (3449)  (PI.  92, 
fig.  9),  and  at  Allisons  Landing,  Peedee  River,   S.   C.   (4165). 

Genus  SEMINOLA  Wade 

1917.     Seminola  Wade,  Acad.  Nat.  Sci.  Phila.  Proc,  vol.  69,  p.  290. 
Type. — Seminola  crassa  Wade. 

The  two  species  from  North  Carolina  here  referred  to  Seminola 
agree  with  Wade's  genus  in  general  form  and  in  the  possession  of  a 
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pronounced  revolving  sulcus  which  emerges  from  beneath  the  inner 
lip  about  midway  of  the  aperture  and  extends  around  to  the  lower  end 
of  the  outer  lip.  Well  preserved  shells  belonging  to  the  same  genus 
as  the  North  Carolina  specimens  occur  at  Eufaula,  Ala.,  and  on  these 
the  columella  carries  one  pronounced  fold  below  bordering  the  twisted 
canal,  and  another  very  obscure  fold  a  short  distance  above  the  large 
one. 

Seminola  globosa  (Gabb) 
Plate  93,  figures  8,  9. 

1S76.     Xassa  globosa  Gabb,  Acad.  Wat.   Sci.  Phila.  Proc,  vol.  28, 

p.  282. 
Description- — Gabb  describes  this  species  as  follows: 

"Shell  thin,  subglobose;  spire  moderately  elevated;  whorls  6  or  7,  the 
upper  whorls  costate,  the  ribs  not  reaching  to  the  suture  [above] ;  above 
the  ends  of  the  ribs  is  a  narrow  concave  space;  suture  bordered  by  a  slight 
thickening  of  the  margin  of  the  succeeding  volution;  suture  not  impressed, 
although  well  marked — partly  obliterated  by  irregular  lines  of  growth. 
Body  whorl  not  ribbed,  but  ornamented  by  small  indistinct  and  sometimes 
almost  obsolete  revolving  lines.  Aperture  oblique;  outer  lip  simple;  inner 
lip  rather  heavily  incrusted  by  a  narrow  deposit,  and  terminating  in  front 
in  a  heavy  rib,  hardly  visible  externally;   anterior  notch  narrow  and  deep. 

"Dimensions  of  a  small  specimen:  Length,  1.0  inch;  width,  0.9  inch. 
Other  specimens,  too  imperfect  for  measurement,  indicate  a  size  nearly 
twice  that  given. 

"From  the  Ripley  group  of  North  Carolina,  Museum  of  the  Academy,  from 
Professor  Kerr,  and  from  the  same  deposit  on  Pataula  Creek,  Georgia,  from 
Doctor  Little." 

GabVs  types  in  the  collection  of  the  Academy  of  Natural  Sciences 
include  two  imperfect  specimens  from  "North  Carolina,"  probably  from 
the  Snow  Hill  member  of  the  Black  Creek  formation,  and  one  imperfect 
specimen  from  Pataula  Creek.  Of  these  the  shell  from  North  Caro- 
lina figured  on  Plate  93,  figures  8,  9,  is  probably  the  one  measured 
by  Gabb,  and  is  therefore  the  one  which  must  be  taken  as  typifying 
the  species ;  the  specimen  accompanying  it  in  the  same  tray  is  a  portion 
of  the  body  whorl  of  a  larger  and  older  individual  which  may  or  may 
not  belong  to  the  same  species;  the  matrix  is  a  strongly  glauconitic 
sand.       The  shell  from  Pataula  Creek  is  certainly  another  species. 

In  addition  to  the  characters  described  by  Gabb  there  is  on  the  figured 
specimen  a  narrow  revolving  channel  or  sulcus  just  below  the  lowest 
spiral  rib  of  the  body  whorl.  The  axial  ribs  on  the  penultimate  whorl 
are  thick,  short,   and  round  crested;  they  are  present   about  halfway 
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around  the  body  whorl,  beyond  which  toward  the  aperture  they  become 
obscure.  The  broad,  shallow,  revolving  depression  just  below  the  suture 
tends  to  flatten  out  toward  the  aperture  on  the  body  whorl. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia. 

Occurrence. — "North  Carolina,"  probably  from  the  Snow  Hill  cal- 
careous member  of  the  Black  Creek  formation. 

Seminola  greenensis  n.  sp. 

Plate  93,  figures  10,  11. 

Description,. — In  one  of  the  collections  from  Snow  Hill,  N.  C,  is 
the  mold  of  a  shell,  the  type  of  this  species  (PI.  93,  fig.  10)  showing 
fairly  well  the  sculpture  of  all  but  the  immediate  apex  and  of  the  anterior 
part  of  the  shell  near  the  end  of  the  columella.  Another  print  of  an 
imperfect  fragment  from  Whiteley  Creek  Landing  (PI.  93,  fig.  11), 
probably  belonging  to  the  same  species,  shows  a  deep  revolving  sulcus 
near  the  anterior  end. 

Shell  subfusiform  with  spire  of  moderate  height;  the  whorls,  which 
number  5  or  6,  are  rather  strongly  constricted  below  the  suture;  apical 
angle  about  65  degrees.  Penultimate  whorl  with  10  or  12  strong,  rather 
widely  separated  axial  folds  which  become  weak  where  they  cross  the 
constricted  band,  and  5  or  6  distinct,  though  not  strongly  prominent 
revolving  ridges  decreasing  in  size  from  the  anterior  to  the  posterior 
side  of  the  whorl.  Suture  deeply  impressed,  with  the  shell  of  the 
whorl  below  extending  in  a  loose  carina-like  overlap  on  the  next  whorl 
above.  Body  whorl  large,  with  10  or  12  strong  axial  folds  most  promi- 
nent just  below  the  constricted  band  and  extending  downward,  though 
becoming  fainter,  nearly  to  the  revolving  sulcus.  On  the  type  the 
body  whorl  shows  13  revolving  ribs  with  wider  interspaces,  faintest 
above,  strongest  below  the  middle,  and  most  widely  spaced  anteriorly. 
A  little  above  the  middle  of  some  of  the  interspaces  can  be  seen  a  faint 
minor  rib.  In  addition  to  these  characters  the  specimen  from  White- 
ley  Creek  Landing  shows  a  deeply  excavated  revolving  sulcus  toward 
the  anterior  end,  beyond  which  the  print  indicates  a  slightly  twisted 
columella  and  probably  a  short  canal. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31868. 
From  Snow  Hill,  N.  C. 

Distribution  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  :  Snow 
Hill,  Greene  County  (5348);  Whiteley  Creek  Landing,  Neuse  Kiver 
(5354)  ;  half  a  mile  west  of  Seven  Springs,  Wayne  County  (5352). 

Range. — Upper  part  of  Exogyra  ponderosa  zone. 
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Family  SARGANIDAE 
Genus  SARGANA  n.  gen. 

1907.  Rapana  Weller,  Geol.  Survey  of  New  Jersey,  Paleontology, 
vol.  4,  p.  754. 

Type  species,  Sargana  stantoni  (Weller)  (=Rapana  stantoni  Wel- 
ler.). 

The  chief  characters  which  distinguish  this  genus  are  its  low,  almost 
flat  spire,  the  broad,  deep  spiral  sulcus  which  emerges  from  beneath 
the  inner  lip  about  midway  of  the  aperture  and  extends  around  to 
the  lower  end  of  the  outer  lip,  and  a  pronounced  fold  or  ridge  at  the 
angle  separating  the  columella  from  the  canal;  this  fold  is  revealed  by 
broken  shells  of  the  species  from  Tippah  County,  Mississippi. 

An  undescribed  genus  and  species  belonging  to  this  family,  from 
the  Ripley  formation  on  Chattahoochee  River  near  Eufaula,  Ala., 
has  two  columellar  folds,  a  shorter  canal  and  a  much  flatter  base. 

The  columellar  folds  and  the  flattened  spire  are  the  chief  characters 
which  distinguish  the  family  from  the  Muricidae. 

Sargana  stantoni    (Weller) 

Plate  93,  figures  1-5. 

1.907.  Eapana  stantoni  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  754,  PI.  89,  figs.  1-3. 

Description. — The  type  of  this  species  (PL  93,  figs.  1-3)  is  from  the 
Navarro  formation  near  Chatfield,  Texas.  In  Dr.  Stanton's  collection 
from  French  Brothers'  quarry,  Rocky  Point,  Pender  County,  N.  C, 
is  a  gutta-percha  squeeze  (PL  93,  fig.  4)  which  appears  to  have  been 
taken  from  a  portion  of  the  body  whorl  of  a  mold  of  the  species.  The 
specimen  from  which  the  squeeze  is  made  is  missing,  but  there  is  an 
imperfect  internal  cast  belonging  to  the  genus  and  probably  to  the 
species  (PL  93,  fig.  5).  The  squeeze  shows  6  spiral  ribs  on  the  body 
whorl  crossed  by  numerous  less  prominent  axial  ribs,  nodose  at  the 
intersection  with  the  axial  ribs ;  the  seventh  rib,  which  should  be  present 
next  the  suture,  is  not  preserved.  The  growth  lines  are  coarse  ante- 
riorly. The  body  whorl  is  compressed  anteriorly  with  a  deep,  rather 
broad  spiral  channel  just  below  the  anterior  spiral  rib.  The  body  whorl 
is  proportionately  large  and  the  perforation  apparently  flaring. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  21070. 
From  the  Navarro  formation,  Chatfield,  Texas. 

Occurrence  in  North  Carolina. — Peedee  formation  (Exogyra  costata 
zone)  :  Lowest  layer  in  French  Brothers'  quarry,  Rocky  Point,  Pender 
County  (778). 
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General  distribution. — New  Jersey — Reported  by  Weller  from  the 
Marshalltown  formation  near  Swedesboro. 

Chattalioockee  region,  Georgia — Upper  part  of  Ripley  formation 
(Exogyra  costata  zone)  :  Mercers  Mill  Creek,  near  Georgetown,  Ga. 
(5417). 

Texas — NaVarrb  formation  (Exogyra  costata  zone) :  Near  Chatfield, 
Navarro  County  (U.S.N.M.  cat.  No.  21070). 

Range. — With  the  exception  of  the  reported  occurrence  in  the  Mar- 
shalltown  formation  of  New  Jersey,  the  species  is  known  only  from 
the  Exogyra  costata  zone. 

Sai'gana  sp, 

Two  crushed  and  broken  specimens  from  the  Snow  Hill  calcareous 
member  of  the  Black  Creek  formation,  at  Snow  Hill,  N.  C.  (785),  belong 
to  this  genus  and,  though  closely  allied  to  Sargana  stantoni  (Weller), 
appear  to  differ  in  sculpture  from  that  form.  The  axial  ribs  are  more 
closely  spaced  and  are  more  prominently  developed  than  the  revolving 
ribs,  which  are  obscure  except  on  the  anterior  portion  of  the  whorl, 
where  they  are  moderately  strong  and  nodose;  the  spiral  channel  on 
the  compressed  anterior  portion  of  the  body  whorl  is  shallower  and 
narrower.  The  shell  is  composed  of  about  4  whorls  and  the  spire  is 
depressed,  almost  flat,  as  in  Sargana  stantoni.  The  prominent  anterior 
columellar  fold  or  angulation  which  is  characteristic  of  the  genus  is 
present. 

Family  FUSIDAE 

Genus  FUSUS  Lamarck 
Eusus  {%)  kerri  Gabb 

Plate  94,  figure  14. 

1876.  Fusus  (Exilifusus)  Kerri  Gabb,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  28,  p.  279,  PI.  17,  fig.  1. 

Description. — The  type  is  a  broken,  somewhat  distorted  shell  from 
"North  Carolina" ;  two  or  three  of  the  whorls  nearest  the  apex  are  miss- 
ing and  the  body  whorl  has  been  broken  away  for  several  millimeters 
back  from  the  aperture.  No  other  specimens  have  since  been  found. 
Gabb's  original  description  is  as  follows : 

"Shell  elongate,  slender;  spire  high;  whorls  about  6  or  7,  rounded  on  the 
sides  and  bordered  on  the  upper  margin  by  a  rib  adjoining  the  suture. 
Surface  marked  by  about  a  dozen  oblique  heavy  ribs,  beginning  on  the  top 
of  the  whorl  adjoining  the  marginal  thickening,  most  prominent  on  the 
upper  angle  of  the  whorl,  and  disappearing  a  little  below  the  middle.  In 
addition  to  these  characters,   their  entire  surface  is  covered   by  numerous 
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closely  placed,  fine,  revolving  ribs.  Upper  part  of  the  aperture  subelliptical, 
continued  below  into  the  twisted  canal,  twice  as  long  as  the  upper  portion. 
Columella  thickened  and  marked  by  a  comparatively  prominent  angle,  simi- 
lar to  that  of  Busycon,  where  the  curved  canal  begins. 

"Length   1.25   inch;    width   0.37   inch. 

"A  single  specimen  in  the  Museum  of  the  Academy,  from  the  Cretaceous 
of  North  Carolina  (Ripley  group).  Named  in  honor  of  Prof.  W.  C.  Kerr, 
State  Geologist  of  North  Carolina." 

Gabb's  figure  shows  7  whorls;  only  4  and  a  portion  of  the  fifth  are 
still  preserved  in  the  type  specimen.  The  inner  lip  forms  a  thin,  closely 
adhering  callus.  An  apparent  fold,  which  may,  however,  be  a  deforma- 
tion due  to  subsequent  crushing,  is  present  on  the  columella  at  the  angle 
with  the  canal. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

Occurrence. — The  type  is  from  the  "Cretaceous  of  North  Carolina" 
and  is  probably  from  the  Snow  Hill  calcareous  member  of  the  Black 
Creek  formation.    The  matrix  is  a  gray  marine  sand  of  medium  grain. 

Genus  FASCIOLARIA  Lamarck 
Fasciolaria   (?)   lyelli  n„  sp. 

Plate  94,  figure  15. 

Description. — This  species  is  based  on  a  mold,  the  type,  from  which 
the  squeeze  shown,  in  Plate  94,  figure  15,  was  made,  and  on  a  fragment 
of  a  shell  showing  a  portion  of  the  body  whorl. 

Shell  with  high  spire  and  6  or  7  whorls.  Axial  angle  about  45  de- 
grees. A  depressed,  rather  finely,  axially  striated  band  is  present  just 
below  the  suture  on  the  body  whorl  and  on  the  penultimate  and  ante- 
penultimate whorls.  Strong,  somewhat  irregularly  spaced  axial  ribs 
ornament  the  larger  whorls  of  the  spire;  these  are  strongest  above  and 
trend  slightly  backward  from  the  vertical  below.  Similar  and  mark- 
edly irregularly  spaced  axial  ribs  are  present  on  the  body  whorl;  each 
of  these  ribs  is  slightly  swollen  at  its  upper  extremity  and  each  con- 
tinues prominent  across  the  inflated  portion  of  the  body  whorl;  the 
axial  ribs  fade  out  on  the  anterior  portion  of  this  whorl,  which  is  also 
marked  by  numerous  coarse  growth  lines;  coarse  growth  lines  are  espe- 
cially pronounced  on  the  upper  part  of  the  body  whorl  toward  the 
outer  lip  of  the  shell.  Faint  indications  of  spiral  lines  can  be  seen  on 
the  body  whorl  and  on  the  two  larger  whorls  of  the  spire. 
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Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31876. 
Named  in  honor  of  Charles  Lyell. 

Occurrence. — Snow  Hill  calcareous  member  of  the  Black  Creek  for- 
mation (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  N.  C.  (5348). 

Fasciolaria  (?)  rugosa  n.  sp. 

Plate  94,  figures  5-7. 

Description. — This  species  is  based  on  two  partly  crushed  shells  from 
Snow  Hill,  N.  C,  neither  of  which  is  complete;  the  one  shown  in  Plate 
94,  figures  5  and  6,  is  named  the  type. 

Shell  of  moderate  size,  fusiform,  with  5  or  6  whorls.  Spire  rather 
low  with  apical  angle  of  about  75  degrees.  Body  whorl  large ;  aperture 
ovate,  elongate,  angular  above  and  with  a  rather  short,  sinuous,  pro- 
foundly excavated  canal  which  is  bordered  by  a  nonprominent  fold  at 
the  lower  end  of  the  columella.  Inner  lip  a  smooth,  thin  callosity 
spreading  somewhat  forward,  thickest  and  widest  above;  outer  lip 
thin.  Columella  smooth  with  the  exception  of  the  fold  bordering  the 
canal.  The  larger  whorls  of  the  spire  are  ornamented  with  about  14 
strong  axial  ribs  which  are  terminated  above  at  the  edge  of  a  narrow, 
depressed  corrugated  band  paralleling  the  suture;  the  rugosities  on 
this  band  are  somewhat  irregularly  developed  and  trend  downward 
and  a  little  backward  from  the  suture.  This  rugose  band  fades  out 
apically  and  is  scarcely  discernible  on  the  last  two  or  three  whorls. 
The  body  whorl  presents  14  or  15  fairly  regular  axial  folds,  rather 
weak  below  but  each  terminating  above  in  a  prominent  thick  node; 
the  depressed  corrugated  band  is  strongly  developed  below  the  suture 
on  this  whorl.  The  growth  lines  on  the  body  whorl  tend  to  become 
coarse  in  the  direction  of  the  outer  lip.  Faint  indications  of  spiral 
lines  can  be  seen  between  the  nodes  on  the  upper  part  of  the  body  whorl. 
Dimensions  of  the  type:  Altitude  42  mm.  (estimated),  greatest  diam- 
eter about  20  mm. 

Type.— Collection   of   the  U.   S.   National  Museum,   cat.   No.   31872. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  N.  C.   (785). 

Fasciolaria  (?)   kerri  Gabb 
Plate  94,  figures  1,  2. 

1876.     Fasciolaria    (Cryptorhytis)    Kerri    Gabb,    Acad.    Nat.    Sci. 
Phila.  Proc,  vol.  28,  p.  283. 
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Description. — The  type  specimen  is  the  only  example  of  this  species 
yet  discovered.       The  original  description  is  as  follows : 

"Shell  small,  subfusiform,  spire  shorter  than  the  aperture,  whorls  5, 
suture  minutely  channelled;  upper  whorls  sloping  convexly;  body  whorl 
regularly  convex  and  gradually  contracted  in  advance  into  a  moderately 
long  and  somewhat  curved  canal;  surface  marked  by  a  few  large  square 
revolving  ribs,  5  on  the  convex  part  of  the  body  whorl,  and  numerous  smaller 
ones  in  advance;  these  are  crossed  by  faint  longitudinal  ribs  more  closely 
placed  than  the  first.  At  the  points  of  crossing  these  two  sets  of  ribs 
develop  well-marked  little  nodes  or  tubercles.  On  the  spire,  the  longitudinal 
ornaments  do  not  appear,  but  each  volution  carries  three  revolving  ribs, 
the  upper  of  which  is  smallest.  Aperture  gradually  narrowed  in  front; 
inner  lip  somewhat  incrusted  and  bearing  a  small  oblique  fold  on  the  angle. 

"Length   .75  inch;    width   .4  inch." 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Occurrence. — According  to  Gabb  the  type  was  collected  by  W.  C. 
Kerr  from  the  "Ripley"  of  North  Carolina;  it  is  probably  from  the 
Snow  Hill  calcareous  member  of  the  Black  Creek  formation,  Snow 
Hill.       The  matrix  is  a  gray  marine  sand. 

Fasciolaria  (?)  obliquicostata  Gabb 

Plate  94,  figure  3,  4. 

1876.     Fasciolaria    (Cryptorhytis)    ohliquicostata   Gabb,   Acad.   Nat. 
Sci.  Phila.  Proc,  vol.   28,  p.  283. 

Description. — The  species  is  founded  on  a  single  individual,  the 
only  specimen  yet   discovered.        Gabb  described   it   as   follows: 

"Shell  small,  fusiform,  spire  not  quite  as  long  as  the  aperture;  whorls 
about  5  or  6,  upper  surface  rounded,  subtruncated ;  body  whorl  widest  above, 
top  sloping,  tapering  in  front.  Surface  marked  by  a  few  large  oblique 
ribs  with  broad  concave  interspaces;  these  ribs  being  at  the  suture,  are 
most  prominent  on  the  angle  of  the  whorl,  and  disappear  in  front.  The 
entire  surface  is  also  crossed  by  numerous  fine  revolving  striae.  Aperture 
gradually  narrowing  in  advance;  inner  lip  sinuous,  incrusted;  fold  small. 
very  oblique;    canal   moderately  twisted. 

"Length  .9  inch;    width  .45  inch." 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Occurrence. — Gabb  states  that  the  type  was  received  from  Prof. 
W.  C.  Kerr,  who  collected  it  from  the  "Ripley"  of  North  Carolina; 
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it  probably  came  from  the  Snow  Hill  calcareous  member  of  the  Black 
Creek  formation.       The  matrix  is  of  gray  marine  sand. 

Family    VOLUTIDAE 

Genus  PLEJONA  Bolten 
1798.     Plejona  Bolten,  Mus.  Boltenianum,  p.   59. 

1906.  Plejona  Ball,  Nautilus,  vol.  19,  p.  143. 

1907.  Plejona  Dall,  Smithsonian  Misc.  collections,  vol,  48    (Quar- 

terly Issue,  vol.  3,  pt.   3),  p.  353. 
Type    species,    Voluta    spinosa   Lamarck.         (Selected    by    Dall    as 

type.) 

Plejona  (?)  elegans  n.  sp. 

Plate  94,  figures  11-13. 

Description. — The  type  of  this  rare  and  handsome  species  is  a 
nearly  perfect  shell  in  the  Conrad  collection  from  Snow  Hill,  and 
labeled  by  him  Volutilithes  sp. 

Shell  of  moderate  size,  fusiform,  with  about  8  whorls.  Apex 
acute,  papillate;  spire  moderately  high,  conical.  Body  whorl  large 
and  elongated.  The  apical  angle  is  about  30  degrees;  the  sides  of 
the  spire  widen,  however,  to  an  angle  of  divergence  of  about  60 
degrees.  The  larger  whorls  of  the  spire  are  divided  by  a  deep  spiral 
channel  which  lies  about  one-fourth  the  width  of  the  whorl  in  front 
of  the  suture,  giving  to  the  shell  a  slightly  tabulated  appearance. 
These  large  whorls  are  marked  by  16  or  18  nearly  direct  axial  folds 
which  are  small  and  low  above  and  large  and  prominent  below  the 
channel.  The  folds  are  crossed  by  9  distinct  spiral  ridges,  3  above 
the  channel  and  6  below  it,  the  most  prominent  ones  being  on  the  high- 
est part  of  the  axial  folds.  On  the  body  whorl  the  axial  folds  are 
thick,  prominent  and  raised  into  a  node  immediately  below  the  channel, 
but  they  quickly  become  smaller  anteriorly  where  other  smaller  folds 
are  intercalated  between  them,  all  these  folds  extending  forward 
across  the  whorl.  The  entire  surface  of  the  body  whorl  is  marked  by 
prominent  spiral,  round  crested,  evenly  spaced  ribs  with  slightly  wider 
interspaces,  the  effect  of  the  folds  and  ribs  being  a  strong  and 
beautiful  cancellation.' 

The  aperture  is  long,  rather  narrow,  and  biangular  above,  where 
there  is  a  shallow  sinus;  anteriorly  there  is  a  rather  wide,  deep,  slight- 
ly sinuous  canal.  One  prominent  fold  appears  on  the  columella, 
a  short  distance  above  which  is  a  small  minor  fold.  The  inner  lip 
is  not  callous. 
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Dimensions  of  the  type:    Altitude  44  mm.,  greatest  diameter  20  mm. 

A  broken  specimen  (785)  from  the  same  locality,  questionably  re- 
ferred to  P.  (?)  elegans,  includes  a  portion  of  the  columella  and  the 
anterior  part  of  the  body  whorl.  The  columella  is  flattened  and 
bears  one  prominent  major  fold,  above  which  is  an  obscure  minor  fold 
(PL  94,  fig.  13).  The  surface  on  the  anterior  portion  of  the  body  whorl 
is  nearly  smooth,  the  sculpture  probably  having  been  largely  destroyed 
by  solution  and  attrition ;  several  moderately  strong  spiral  ribs  ap- 
pear on  the  upper  part  of  the  fragment. 

Type.—THe  Conrad  collection,  U.S.N.M.  cat.  No.   31964. 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponder osa  zone)  :  Snow  Hill,  G-reene 
County,  INT.  C.  (the  Conrad  collection,  U.SI.M.  cat.  No.  31964;  and 
785    ?). 

Genus  LIOPEPLUM  Dall 

1865.  Lioderma  Conrad,  Acad.  Nat.  Sci.  Phila.  Proc,  p.  184  (pre- 
occupied). 

1890.  Liopeplum  Dall,  Wagner  Free  Inst.  Sci.  Trans.,  vol.  3, 
pt.  1,  p.  73. 

Type  species,  Liopeplum  leiodermum  (Conrad)  (=Volutilithes  {Ath- 
leta)   leioderma  Conrad). 

Liopeplum  tlioracicum   (Conrad) 

Plate  94,  figures  8-10. 

1875.     Lioderma    thoracica    Conrad,    Geol.    Survey   North    Carolina 
Kept.,  vol.  1  (by  W.  C.  Kerr),  App.  A,  p.  13,  PL  2,  fig.  30. 
fig.   30. 

Description. — The  Conrad  collection  from  Snow  Hill  contains  one 
nearly  perfect  shell  labeled  in  his  handwriting  Lioderma  thoracica 
Conrad.  It  agrees  closely  with  the  figure  accompanying  his  original 
description  of  the  species,  and  since  he  states  that  only  one  entire 
specimen  was  found,  the  assumption  is  perhaps  warranted  that  this 
is   the  type. 

Shell  of  moderate  size,  thick,  subpyriform,  with  six  smooth,  pol- 
ished whorls.  Spire  short,  apical  angle  about  82  degrees.  Body 
whorl  large,  elongated.  Aperture  elongated,  squarish  above,  with 
a  deep,  thick-margined  sinus.  Canal  moderately  long,  sinuous.  Inner 
lip  forming  a  callosity  which  spreads  forward  on  the  body  whorl  and 
upward  onto  the  penultimate  whorl,  where  it  passes  posteriorly  into  a 
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thick  ridge-like  band  of  callus;  this  band  extends  spirally  backward, 
traversing  all  the  whorls  to  the  macular  whorls,  which  themselves  are 
thinly  calloused  over.  The  ridge,  together  with  a  marked  tabulation 
on  the  posterior  side  of  the  whorls,  produces  a  deep,  wide,  flat-bottomed 
sutural  depression,  in  which,  however,  the  suture  is  thinly  calloused 
over  and  concealed.  The  outer  lip  is  thin  and  simple.  The  columella 
bears  two  folds,  the  anterior  one  moderately  well  marked  and  bordering 
the  rim  of  the  canal,  and  the  posterior  one  obscure.  Dimensions  of 
the  type :    Altitude  35  mm.,  greatest  diameter  about  16  mm. 

Remarks. — Several  species  of  Liopeplum  have  been  described  from 
the  Ripley  formation  (Exogyra  costata  zone)  in  Mississippi,  including 
L.  leiodermum  (Conrad)  (the  type  of  the  genus),  L.  canalis  (Conrad), 
and  L.  subjugosum  (Gabb).  The  relationship  of  the  North  Carolina 
species  is  perhaps  closest  with  L.  canalis   (Conrad). 

Type. — A  specimen,  probably  the  type  (PL  94,  figs.  8-9),  is  in  the 
Conrad  collection  (U.S.N.M.  cat.  No.  31963). 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  forma- 
tion (upper  part  of  Exogyra  ponderosa  zone)  :  Snow  Hill,  Greene 
County,  N.  C.  (5348;  the  Conrad  collection). 

Genus  VOLUTODERMA  Gabb 
Volutoderma   (unidentified) 

Plate  95,  figures  10-15. 

Phosphatic  internal  casts  of  shells  belonging  to  the  genus  Voluto- 
derma have  been  found  in  the  Peedee  formation  (Exogyra  costata 
zone),  on  the  north  shore  of  Waceamaw  Lake,  N.  C.  (4146,  two  casts 
probably  belonging  to  different  species),  and  at  Black  Rock  Landing, 
Cape  Pear  River,  N.  C.  (3449,  one  cast).  As  the  surface  characters 
of  these  shells  are  not  known,  it  is  not  possible  definitely  to  refer  them 
to  any  species.  Figures  12  to  15  should  be  compared  with  the  illus- 
trations of  Volutoderma  angulatus  (Whitfield)  (=Rostellites  angulatus 
Whitfield),  which  they  closely  resemble  in  form.  The  type  of  Whit- 
field's species  is  also  a  cast.  These  two  specimens  bear  the  impressions 
of  three  columellar  plaits,  the  anterior  one  of  which  is  the  strongest 
and  the  posterior  one  the  weakest.  The  specimen  from  Black  Rock 
Landing  (PL  95,  figs.  14,  15)  is  partly  plastered  over  with  the  casts 
of  sponges  which  bored  in  the  shell  of  the  animal. 


Cretaceous  Fossils  385 

Genus   VOLUTOMORPHA    Gabb 
Volutomorplia  tarensis  n.  sp. 

Plate  05,  figure  7-9. 

Description. — One  poorly  preserved  specimen  from  Blue  Banks 
Landing,  Tar  River,  which,  however,  shows  fairly  accurately  the  specific 
characters,  serves  as  the  basis  for  the  species. 

Shell  fusiform,  with  high  spire  and  long  body  whorl;  whorls  about 
7.  Apical  angle  approximately  50  degrees.  Suture  closely  appressed 
and  occupying  a  broad  shallow  sutural  depression.  The  three  whorls 
above  the  body  whorl  are  each  ornamented  with  about  10  moderately 
strong  axial  ribs,  most  prominent  above,  where  each  forms  a  low  node 
at  the  shoulder,  and  fading' out  below  toward  the  suture.  Body  whorl 
smooth  with  the  exception  of  distinct  growth  lines.  Aperture  ovate, 
elongate,  angulated  above,  with  a  moderately  pronounced  sinus  as  shown 
by  the  growth  lines.  Columella  and  anterior  portion  of  body  whorl 
not  well  preserved. 

Two  younger  specimens  of  Volutomorpha  from  Snow  Hill,  N.  C, 
are  questionably  referred  to  this  species.  They  are  similar  in  form 
to  V.  tarensis,  but  appear  to  have  the  axial  plications  less  strongly 
developed.  On  one  of  them  (PI.  95,  fig.  9)  the  columellar  fold  which 
characterizes  the  genus  is  well  exposed. 

Type-— Collection  of  the  U.  S.  National  Museu-n,  cat.  No.  31878. 
From  Blue  Banks  Landing,  Tar  River,  N.  C. 

Occurrence  in  North  Carolina. — Snow  Hill  member  of  Black  Creek 
formation  (upper  part  of  E.vogyra  ponderosa  zone)  :  Blue  Banks  Land- 
ing, Tar  River  (5347);  questionably  at  Snow  Hill   (5348). 

Superfamily  TOXOGLOSSA 
Family  CANCELLARIIDAE 

Genus  MOREA   Conrad 

Morea  reticulata  n.  sp. 

Plate   95,  figures   1,   2. 

Description. — In  the  collection  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  are  two  specimens  from  "North  Carolina"  labeled  in 
Conrad's  handwriting  "Morea  cancellata  Conrad."  This  was  doubt- 
less intended  for  M.  cancellaria  Conrad;  the  matrix  suggests  that  they 
came  from  Snow  Hill.  Both  have  lower  spires  and  less  attenuated  body 
whorls  than  M.  cancellaria  Conrad,  but  the  two  specimens  differ  from 
each  other  in  sculpture.     The  larger  specimen  is  designated  the  type  of 


3S6  Cretaceous  Formations  of  North  Carolina 

the  species  "under  consideration,  .while  the  smaller  is  named  the  type  of 
a  variety  of  this  species  M.  reticulata  var.  tenuis. 

Shell  of  moderate  size,  thick,  subpyriform,  with  4  or  5  whorls.  Spire 
short;  body  whorl  large,  moderately  long  and  moderately  inflated. 
Aperture  long,  angular  above,  widest  above  the  midheight;  canal  short 
and  rather  wide,  being  little  more  than  a  notch.  Inner  lip  thinly 
calloused  above.  Columella  with  one  prominent  fold  bordering  the 
canal  on  the  upper  side;  back  of  the  columella  is  an  umbilical  channel 
which  becomes  imperforate  before  reaching  the  midheight  of  the  shell. 
Outer  lip  broken,  but  evidently  with  crenulations  reflecting  the  spiral 
ribs  on  the  inner  surface  and  extending  apically  a  few  millimeters. 
Surface  marked  by  8  prominent  square-topped  spiral  ribs  crossed  by 
slightly  wider  and  equally  strong  axial  ribs.  The  suture  is  deeply 
impressed  and  the  uppermost  spiral  rib  is  separated  from  the  next 
rib  below  by  a  channel  which  is  deeper  and  wider  than  the  other 
interspaces.  The  lowermost  rib  is  bordered  in  front  by  a  pronounced 
spiral  channel,  below  which  is  a  rough,  slightly  concave,  spirally  stri- 
ated band  lying  next  to  the  umbilicus.  The  four  uppermost  spiral 
ribs  are  exposed  on  the  penultimate  and  antipenultimate  whorls.  Di- 
mensions :     Altitude  20  mm.,  greatest  diameter   about   14  mm. 

Remarks. — This  species  is  probably  in  the  direct  line  of  descent  of 
the  younger  species,  Morea  cancellaria  Conrad,  which  occurs  in  the 
Exogyra  costata  zone  of  the  eastern  Gulf  region,  but  it  has  a  lower 
spire  and  less  attenuated  body  whorl;  it  also  has  a  proportionately 
greater  diameter  and  the  channel  below  the  last  rib  is  deeper  and 
broader. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia. 

Occurrence. — Questionably  from  the  Snow  Hill  calcareous  member 
of  the  Black  Creek  formation  (upper  part  of  Exogyra  ponder osa  zone)  : 
According  to  the  label  the  type  is  from  North  Carolina,  and  may  have 
come  from  Snow  Hill. 

Morea  reticulata  yar.  tenuis  n.  Tar. 

Plate  95,  figures  3,  4. 

Description. — This  variety  is  based  on  the  smaller  of  two  specimens 
in  the  Academy  of  Natural  Sciences  of  Philadelphia  labeled  ('Morea 
cancellata  Conrad,"  from  "North  Carolina."  Both  specimens  have 
lower  spires  and  -less  attenuated  body  whorls  than  Morea  cancellaria 
Conrad,  the  name  evidently  intended  on  the  label.  The  larger  speci- 
men has  been  given  the  new  specific  name  Morea  reticulata.     The  va- 
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riety  here  described  differs  from  the  type  of  the  species  in  the  follow- 
ing characters:  The  surface  is  marked  by  10  instead  of  8  spiral  ribs 
which  are  narrower  and  separated  by  wider  interspaces;  the  sculpture 
is  therefore  in  general  finer.  The  channel  separating  the  two  upper- 
most ribs  is  proportionately  wider  and  shallower;  no  pronounced  chan- 
nel borders  the  lowermost  spiral  rib;  the  callus  forming  the  inner 
lip  is  thicker. 

Type. — Collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

Occurrence. — Questionably  from  the  Snow  Hill  calcareous  member 
of  the  Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
According  to  the  label  the  type  is  from  North  Carolina  and  may  have 
come  from  Snow  Hill  (coll.  A.N.S.,  Phila.)  ;  questionably  at  Bryant 
Newkirk's  marl  hole,  Black  River,  N.  C.  (5358). 

Subclass  EXJTHYNEURA 

Order  OPISTHOBRANCHIA 

Suborder   TECTIBRANCHIATA 

Family  AKERATIDAE 

Genus  HAMINEA  Leach 

Haminea  (?)  concilia  (Whitfield)   ? 

Plate  95,  figures  5-6. 

1892.  Bulla  concina  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  18, 
p.  189,  PI.  23,  figs.  12,  13.  (Geol.  Survey  New  Jersey, 
Paleontology,  vol.  2,  p.  189,  PI.  23>,  figs.  12,  13.) 

1905.  Haminea  mortoni  Weller  (in  part),  Geol.  Survey  New  Jer- 
sey, Paleontology,  vol.  4,  p.  812. 

Description. — The  following  description  is  based  on  one  internal  cast 
from  the  Peedee  formation,  questionably  referred  to  Haminea  (?)  con- 
cha (Whitfield). 

Shell  of  moderate  size,  subovate,  convolute,  with  a  perforation  at 
the  apex.  Dimensions :  Altitude  23  mm.,  greatest  diameter  which  is 
below  the  midheight,  15  mm.;  above  this  most  inflated  portion  the 
sides  of  the  body  whorl  are  slightly  flattened,  producing  a  subcorneal 
form.  The  aperture  is  as  long  as  the  altitude  of  the  shell,  is  narrow 
above  and  greatly  expanded  and  rounded  below.  The  surface  is  marked 
by  fine  spiral  lines  which  are  only  faintly  visible  on  the  cast. 

Remarks. — Weller  in  his  Cretaceous  Paleontology  of  New  Jersey 
included  Haminea  ( ?)  concina  (Whitfield)  in  the  synonymy  of  H. 
mortoni  Forbes,  but  the  distinctions  pointed  out  by  Whitfield,  namely, 
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that  the  greatest  diameter  of  his  Bulla  concina  is  below  the  midheight 
of  the  shell,  seem  to  justify  its  separation  from  that  species.  Probably 
none  of  the  specimens  figured  by  Weller  belong  to  Whitfield's  species. 
The  cast  from  JSTorth  Carolina  agrees  more  closely  with  H.  (  ?)  concina 
as  figured,  than  with  the  figure  of  H.  (?)   mortoni  given  by  Forbes. 

Type. — Collection  of  Columbia  University. 

Occurrence  in  North  Carolina. — Peedee  formation  {Exogyra  costata 
zone)  :     Jacksons  Hole,  Northeast  Cape  Fear  River   (4140). 

Occurrence  in  New  Jersey. — Manasquan  formation  ("Upper  Green 
Marls"  at  Shark  River).  Weller  questions  the  correctness  of  this  occur- 
rence, expressing  the  opinion  that  the  type  is  from  the  Navesink  marl 
instead  of  the  Manasquan  formation. 

Range. — If  Weller  is  correct  in  his  opinion  that  the  type  is  from 
the  Navesink  marl,  the  species  is  limited  in  its  known  range  to  the 
Exogyra  costata  zone. 

Family  SCAPHANDRIDAE 
Genus  CYLICHNA  Loven 
Cylichna  carinata  n.  sp. 

Plate  95,  figures  16-18. 

Description. — This  species  is  represented  by  one  specimen  only,  prob- 
ably a  young  individual,  from  the  matrix  of  another  fossil  in  the  Con- 
rad collection,  Snow  Hill,  ~N.  C. 

Shell  small,  subcylindrical,  convolute,  narrowing  slightly  abo\e,  with 
posterior  end  appearing  squarely  truncated  when  viewed  from  the  side, 
and  anterior  end  rounded.  Spire  sunken.  Dimensions :  Altitude  4.5 
mm.,  diameter  2  mm.  Aperture  as  long  as  the  altitude  of  the  shell,  very 
narrow  in  the  upper  two-thirds,  expanding  pronouncedly  below,  with 
an  evenly  rounded  lower  margin.  Outer  lip  thin  and  simple;  inner  lip 
forming  a  thin  callus  which  spreads  but  slightly  forward.  Columella 
slightly  twisted  and  bearing  a  low  fold  anteriorly.  Suture  appressed, 
bordered  by  a  narrow  transversely  striated  band  which  is  deeply  sunken 
below  the  upper  edge  of  the  whorls.  Each  whorl  ends  above  in  a  sharply 
carinated  edge  which  in  each  succeeding  whorl  rises  slightly  above  the 
preceding;  viewed  from  above  the  edges  appear  loosely  coiled,  and  the 
tip  of  the  spire  appears  as  a  rounded  bead  in  the  center  of  the  depression 
thus  formed.  The  upper  part  of  the  body  whorl  is  marked  by  very 
faint  indications  of  spiral  threads  and  by  20  or  more  fine  axial  folds 
which  fade  out  about  1  mm.  from  the  upper  margin,  below  which  the 
surface  is  marked  bv  numerous  fine,  moderately  distinct,  unequal  spiral 
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Remarks. — The  only  described  species  with  which  this  one  is  likely 
to  be  confused  is  Cylichna  recta  Gabb1,  the  form  of  which  is  similar. 
However,  Gabb's  type,  a  cast  from  the  "Green  marl,  Burlington  County, 
N.  J.,"  reveals  neither  the  surface  features  nor  the  characters  of  the 
upper  margin  of  the  whorls. 

Type.— The  Conrad  collection  (U.S.KM.  cat.  No.  31965). 

Occurrence. — Snow  Hill  calcareous  member  of  Black  Creek  formation 
(upper  part  of  Exogyra  ponderosa  zone)  :     Snow  Hill,  !N".  C. 

Order    PULMONATA 

Suborder  THALASSOPHILA 

Genus  ANISOMYON  Meek  and  Hayden 

Anisomyon  sp. 

Plate  96,  figures  1,  2. 

Description. — The  genus  Anisomyon  is  represented  in  the  North  Caro- 
lina collections  by  one  poorly  preserved  internal  cast  from  the  Snow 
Hill  calcareous  member  of  the  Black  Creek  formation  (upper  part  of 
Exogyra  ponderosa  zone)  at  Blue  Banks  Landing,  Tar  River. 

The  cast  is  an  unsymmetrical  depressed  cone  or  pyramid  subquadran- 
gular  in  form,  a  character  which,  however,  may  have  been  super- 
imposed by  compression  of  the  matrix.  The  cast  is  slightly  twisted 
and  a  narrow,  prominent  plication  extends  from  the  apex  to  the  base 
somewhat  to  the  left  of  the  base  of  the  posterior  side.  The  apex,  though 
imperfectly  preserved,  is  directed  backward.  The  surface  character-; 
are  not  preserved,  but  the  shell  is  probably  smooth. 

Class  CEPHALOPODA 
Subclass  TETRABRANCHIATA 

Order  NAUTILOIDEA 
Suborder  ORTHOCHOANITES 

Family  NAUTILIDAE 
Genus  NAUTILUS  Linnaeus 


' 


Nautilus  dekayi  Morton 

Plate  96,  figures  3,  4. 

1833.  Nautilus  Dekayi  Morton,  Am.  Jour.  Sci.,  vol.  33,  p.  291,  PI. 

8,  %.  4. 

1834.  Nautilus  Dekayi  Morton,  Synop.  Organ.  Kem.  Cret.  Group, 

United  States,  Phila.,  p.  33,  PI.  8,  fig.  4. 


JAcad.    Nat.    Sci.    Phila.    Jour.,    2d    ser.,    vol.    4,    p.    302,    PI.    48,    fls.     16,    I860, 

26 
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1834.     Nautilus  perlatus  Morton,  Synop.  Organ.  Rem.  Cret.  Group, 

United  States,  Phila.,  p.  33,  PI.  13,  fig.  4. 

?  1859.     Nautilus  Dekayi  Meek,  Northwest  Terr.  Rep.  Prog.  Ass'n.  and 

•Saskat.  Expl.  Edpex.,  H.  Y.  Hind,  p.  185,  PI.  2,  figs.  9-10. 

?  1876.     Nautilus  Dekayi  Gabb,  Acad.  Nat.  Sci.  Phila.  Proa,  p.  277. 

1876.  Nautilus  Dekayi  Meek  (in  part),  U.  S.  Geol.  and  Geog.  Sur- 
vey Terr.,  vol.  9,  p.  496,  text  figure  67  (probably  not  the 
plate  figures,  PI.  27,  figs.  1  a-e). 

1892.  Nautilus  Dekayi  Whitfield,  U.  S.  Geol.  Survey  Mon.,  vol.  18, 
p.  243,  PI.  37,  figs.  1-6;  PL  38,  figs.  1-2  and  questionably  3 
and  4.  (Geol.  Survey  New  Jersey,  Paleontology,  vol.  2,  p. 
243,  PL  37,  figs.  1-6 ;  PL  38,  figs.  1,  2,  and  questionably  3 
and  4.) 

1894.  Eutrephoceras  Dekayi  Hyatt,  Am.  Philos.  Soc.  Proc.,  vol.  32, 
p.  556,  PL  13,  figs.  4-8,  PL  14,  fig.  1. 

1905.  Eutrephoceras  dekayi  Johnson,  Acad.  Nat.  Sci.  Phila.  Proc, 
vol.  57,  p.  28. 

1907.  Nautilus  dekayi  Weller,  Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  817,  PL  100,  figs.  1-5. 

1916.  Eutrephoceras  dekayi  Gardner,  Md.  Geol.  Survey,  Upper  Cre- 
taceous, p.  372,  PL  18,  fig.  9. 

Description. — One  poorly  preserved,  slightly  crushed  cast  found  in  the 
upper  part  of  the  Peedee  formation,  referred  to  this  species,  presents 
the  following  characters : 

Shell  rather  small,  subglobose,  the  outermost  volution  enveloping  the 
others.  Sutures  rather  distantly  spaced,  with  a  broad  gentle  lateral 
lobe  and  an  equally  broad  ventral  lobe.  In  form  and  in  the  spacing  of 
the  sutures  the  specimen  appears  to  agree  fairly  well  with  the  type  and 
with  other  specimens  from  New  Jersey,  as  these  have  been  figured  by 
several  authors. 

Remarks. — Most  of  the  specimens  from  the  Atlantic  and  Gulf  Coastal 
Plain  referred  to  this  species  are  internal  casts,  and  are  essentially  alike 
in  the  characters  that  have  been  preserved  for  study.  Large  suites  of 
well  preserved  specimens  might  show  varietal  or  even  specific  differences 
that  do  not  appear  with  the  small  amount  of  material  now  in  hand. 

The  forms  from  the  Western  Interior  referred  by  Meek  to  Nautilus 
dekayi  show  constant  characters  which  distinguish  them  from  those  of 
the  Atlantic  and  Gulf  Coastal  Plain,  the  most  conspicuous  characters 
being  the  broader  and  lower  outline  of  the  aperture  and  the  almost 
direct  trend  of  the  suture  across  the  sides  and  ventor  as  opposed  to  the 
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slightly   sinuous  sutures   of  the   eastern   forms   which   present   distinct 
shallow  lobes,  one  on  each  side  and  one  on  the  ventor. 

Type. — Academy  of  Natural  Sciences  of  Philadelphia.  From  the 
"Marls  of  Monmouth  and  Burlington  Counties,"  New  Jersey. 

Occurrence  in  North  Carolina. — Upper  part  of  Peedee  formation 
(Exogyra  costata  zone)  :    Hilton  Park,  Wilmington  (4143). 

General  distribution. — New  Jersey — Navesink  marl  (Exogyra  costata 
zone)  :  Atlantic  Highlands ;  Mullica  Hill.  Redbank  sand  (Exogyra 
costata  zone)  :     Shrewsbury  River. 

Maryland — Monmouth  formation  (Exogyra  costata  zone)  :  In  Prince 
George's  County  at  Brightseat,  on  the  Brooks  estate  near  Seat  Pleasant, 
and  three  miles  south  of  Oxon  Hill. 

Chattahoochee  region,  Alabama — Questionably  in  the  upper  part  of 
the  Ripley  formation   (Exogyra  costata  zone)   at  Eufaula    (854). 

Alabama — Selma  chalk  (Exogyra  costata  zone)  :  Alabama  River 
at  the  "Larry  Dawson"  bluff  (310),  at  Old  Canton  Landing  (6439, 
6789),  at  Rocky  Bluff  (6791),  and  at  Prairie  Bluff  (270,  6793);  old 
phosphate  pit,  1%  miles  west  of  Coatopa,  Sumter  County  (496)  ;  Epes 
road,  one-half  to  1%  miles  northeast  of  Livingston  .(5399) ;  Curls 
Station  road,  three-quarters  of  a  mile  south  of  the  courthouse  at  Liv- 
ingston  (6802). 

Mississippi — Selma  chalk  (Exogyra  costata  zone)  :  Giles  road,  3 
miles  east  of  Scooba  (6835) ;  Wahalak-Binnsville  road,  west-facing 
slope  of  Wahalak  Creek  valley,  6  miles  north  of  Scooba  (6480  b)  ; 
Shuqualak  road,  north-facing  slope  of  Running  Water  Creek  valley,  5 
miles  south  of  Macon  (6839)  ;  gullies  on  grounds  of  Agricultural  and  Me- 
chanical College,  Starkville  (3186,  6843,  6844)  ;  public  road,  4y2 
miles  northwest  of  Cedar  Bluff  (6861).  Ripley  formation  (Exogyra 
costata  zone)  :  Questionably  on  the  Tupelo  road,  ahout  5  miles  east 
of  Pontotoc  (6857)  ;  questionably  in  public  road,  one-half  to  three- 
quarters  of  a  mile  south  of  Pontotoc  (6470) ;  a  public  road,  about 
2  miles  east  of  south  of  New  Albany  (6872)  ;  Bullock's  old  mill  site, 
2  miles  south  of  Dumas,  Tippah  County  (708)  ;  Owl  Creek,  3  miles 
northeast  of  Ripley  (707). 

Arkansas — Questionably  in  the  Nacatoch  sand  (Exogyra  costata 
zone)  :     Old  Military  road,  2  miles  northeast  of  Washington   (7470). 

Texas — Navarro  formation  (Exogyra  costata  zone)  :  Near  Kauf- 
man (U.S.N.M.  cat.  No.  20963);  near  Chatfield,  Navarro  County 
(7571,  and  U.S.N.M.  cat.  No.  21109);  near  Corsicana  (U.S.N.M. 
cat.  No.  20873). 

Range. — Exogyra  costata  zone,  chiefly  in  the  upper  part. 
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Nautilus  sp. 

Plate  96,  figures  5,  6. 

One  badly  crushed  imperfect  shell  of  moderate  size  and  fragments 
of  another  individual  have  been  found  in  the  Snow  Hill  calcareous 
member  of  the  Black  Creek  formation  (upper  part  of  Exogyra  ponderosa 
zone),  at  Snow  Hill,  ISP.  C.  (785,  5348).  The  form  of  the  crushed 
specimen  has  been  so  badly  altered  that  specific  identification  is  scarce- 
ly possible.  The  sutures  appear  to  cross  the  sides  almost  directly 
and  the  ventral  lobe  is  very  shallow.  The  growth  lines  show  a  moder- 
ately deep  hyponomic  sinus.  Compared  with  Nautilus  deJcayi  Morton 
the  shell  appears  to  have  flatter  sides  and  a  narrower  and  longer  aper- 
ture, although  some  of  this  flattening  may  be  due  to  mechanical  com- 
pression. 

Order  AMMONOIDEA 

Suborder  EXTRASIPHONATA 

Family  LYTQCERATIDAE 

Subfamily  MACROSCAPHITINAE 

Genus  BACULITES  Lamarck 

Several  crushed  and  flattened  fragments  of  Baculites,  apparently 
a  smooth  form,  were  found  in  the  Snow  Hill  calcareous  member  of 
the  Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone), 
at  Blue  Banks  Landing,  Tar  River,  W.  C.  (5347).  The  sutures  are 
not  preserved  and  the  specimens  are  too  imperfect  with  respect  to  form 
and  ornamentation  to  admit  of  their  specific  identification. 


Family  COSMOCERATIDAE 

Subfamily  PLACENTICERATINAE 

Genus  PLACENTICERAS  Meek 

Placentieeras  placenta  (DeKay) 

Plate  97,  figures  1,  2. 

1828.     Ammonites  placenta  Dekay,  Ann.  New  York  Lye.  Nat.  Hist., 

vol.  2,  p.  278,  PI.  5,  fig.  2   (not  fig.  3). 
1828.     Ammonites   hippocripes    Morton    (name    used    by    mistake), 

Acad.  Nat.  Sci.  Phila.  Jour.,  vol.  6,  p.  88,  PI.  5,  fig.  4. 
1830.     Ammonites  placenta  Morton,  Acad.   Nat.   Sci.   Phila.  Jour., 

vol.  6,  p.  195,  PI.  5,  fig.  4. 
1830.     Ammonites  placenta  Morton,   Am.    Jour.   Sci.,   1st  ser.,  vol. 

17,  p.  279 ;  vol.  18,  PI.  a,  figs.  1-3. 
1834.     Ammonites    placenta    Morton,    Synop.    Organ.    Rem.    Cret. 

Group,  United  States,  Phila.,  p.  36,  PI.  2,  figs.  1,  2. 
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1892.     Ammonites    (Placenticeras)   placenta  Whitfield,   U.   S.  Geol. 

Survey  Man.,  vol.  18,  p.  255,  PL  40,  fig.  1;  PL  41,  figs.  1,  2. 

(Geol.   Survey  New  Jersey,   Paleontology,  vol.   2,   p.   255, 

PL  40,  fig.  1;  PL  41,  figs.  1,  2.) 
1903.     Placenticeras  placenta  Hyatt   (in  part),  U.  S.  Geol.  Survey 

Mon.,  vol.  44,  p.  211,  PL  39,  figs.  3-6;  PL  40,  figs.  1,  2. 
1905.     Placenticeras  placenta  Johnson,  Acad.  Wat.  Sci.  Phila.  Proc, 

vol.  57,  p.  27. 
1907.     Placenticeras  placenta  Weller,  Geol.  Survey  New  Jersey,  Pa- 
leontology, vol.  4,  p.  830,  PL  104,  fig.  6 ;  PL  105,  fig.  1. 
1916.     Placenticeras   placenta   Gardner,    Md.    Geol.    Survey,   Upper 

Cretaceous   (2  vols.),  p.  385,  PL  12A. 

Description. — The  type  of  this  species  was  a  fragment,  the  original 
illustration  of  which  is  a  crudely  drawn  end  view;  the  radial  dimen- 
sions from  the  line  of  involution  to  the  ventor  is  about  83  mm.  and 
the  greatest  thickness  about  39  mm.  No  mention  is  made  of 
nodes  on  the  sides.  In  the  Journal  of  the  Academy  of  Natural 
Science,  vol.  6,  Plate  5,  figure  4,  Morton  gives  a  crude  drawing  of  a 
specimen,  not  the  type,  in  which  the  sutures  are  inaccurately  repre- 
sented. No  nodes  are  shown  on  the  sides.  In  the  American  Journal 
of  Science,  volume  17,  p.  279,  and  volume  18,  PL  2,  figs.  1-3  (1830), 
Morton  discusses  this  species  and  illustrates  a  nearly  complete  speci- 
men from  the  Chesapeake  and  Delaware  canal,  110  mm.  in  diameter, 
apparently  without  nodes,  and  with  a  steep  slope  from  the  umbilical 
shoulder  inward  toward  the  umbilicus.  The  sutures  are  well  pre- 
served and  are  better  drawn  than  in  the  preceding  illustration,  though 
still  somewhat  crudely  represented.  No  authors  after  Morton  appear 
to  have  seen  the  type  specimen,  and  it  is  not  certain  from  Morton's 
printed  statements  that  he  saw  it. 

In  his  synopsis  (1834)  Morton  repeats  figure  1,  Plate  2,  of  volume 
18  of  the  American  Journal  of  Science,  and  describes  the  species  as 
follows : 

"Discoidal,  with  three  or  four  broad,  compressed  whorls,  tapering  towards 
each  edge;  one-half  the  whorl  being  embraced  and  concealed  by  the  con- 
tiguous one;  inner  whorls  having  slight  transverse  elevations,  tuberculated 
at  their  inner  margins;  septae  on  the  surface,  numerous,  multilobed,  sig- 
moid." 

Tubercles  or  nodes  are  not  shown  in  the  illustration,  but  are  described 
as  present  on  the  umbilical  shoulder  of  the  inner  whorls  at  the  ends 
of  transverse  elevations. 
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Whitfield  (IT.  S.  Geol.  Survey  Mon.,  vol.  18,  p.  255,  PL  40,  and  PI. 
41,  figs.  1  and  2,  1892)  figures  one  large  specimen  apparently  without 
tubercles  on  the  sides  and  one  small  specimen  with  tubercles  on  the 
umbilical  shoulder.  In  the  text  he  says :  "None  of  the  New  Jersey 
examples  which  I  have  seen  show  any  indications  of  the  lines  of  nodes 
on  the  side  of  the  shell  as  in  the  western  forms." 

Hyatt  (U.  S.  Geol.  Survey  Mon.,  vol.  44,  p.  211,  PI.  39,  figs.  3-6, 
and  PI.  40,  figs.  1,  2,  1903)  figures  one  fragment  of  a  small  specimen 
with  a  row  of  lateral  tubercles,  and  one  still  smaller  specimen  with 
tubercles  faintly  visible  on  both  the  umbilical  shoulder  and  on  the 
side.       He  says: 

"On  a  volution  63  mm.  from  line  of  involution  to  ventor,  transverse 
diameter  is  22  mm.  and  there  are  three  lines  of  tubercles.  The  lateral 
row  is  two-thirds  of  the  breadth  of  the  sides,  nearer  the  ventor  than  the 
dorsum,  and  very  small  and  widely  separated,  but  still  quite  distinct. 
The  tubercles  on  the  ventor  of  placenta  are  large  and  elongated  like  those 
of  bolli  and  much  coarser  and  less  numerous  than  in  some  specimens  of 
whitfteldi.  These  disappear  in  the  ephebic  stage,  together  with  the  lateral 
line  of  tubercles,  and  in  some  specimens  the  latter  may  be  entirely  absent 
as  in  young  specimens  figured  by  Whitfield.  The  large  originals  of  Mor- 
ton's figure  and  of  Whitfield's  show  these  figures  to  be  approximately 
correct." 

I  have  not  been  able  to  learn  the  present  whereabouts  of  Morton's 
figured  specimens,  though,  as  the  quotation  shows,  Hyatt  saw  them. 

Weller  figures  two  specimens  (Geol.  Survey  New  Jersey,  Paleon- 
tology, vol.  4,  p.  830,  PL  104,  fig.  6,  and  PL  105,  1907),  one  small 
with  tubercles  on  the  umbilical  shoulder  and  on  the  side,  and  one  large 
with  very  faint  indications  of  tubercles  on  both  the  side  and  shoulder. 

From  the  foregoing  citations  it  will  be  seen  that  the  type  of  Placenti- 
ceras  placenta  was  an  imperfect  fragment  not  showing  all  the  characters 
later  ascribed  to  the  species.  It  is  not  certain  that  any  author  after 
Dekay  examined  the  type  specimen,  and  it  probably  can  never  be 
known  with  certainty  that  specimens  subsequently  referred  to  P.  pla- 
centa actually  belong  to  the  same  species  as  the  type.  If  the  first  good 
specimen  figured  by  Morton  (Am.  Jour.  Sci.,  vol.  18,  p.  21,  PI.  2,  figs. 
1-3)  be  taken  as  the  type,  the  species,  judging  from  the  largest  figure, 
should  be  regarded  as  typically  without  tubercles,  except  perhaps  in 
the  young  stages  of  growth.  Strongly  tuberculated  forms  in  the  later 
stages  of  growth  can  conveniently  be  regarded  as  a  variety,  and  this 
classification  I  have  adopted.  The  small  lot  of  specimens  of  this  genus 
from  North  Carolina  include  one  individual  of  moderate  size  without 
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recognizable  tubercles,  here  regarded  as  a  typical  representative  of 
the  species,  and  several  tuberculated  specimens  belonging  to  the  variety 
P.  placenta  var.  hyatti,  described  below.  The  smooth  specimen  pre- 
sents the  following  characters: 

Shell  subdiscoidal,  smooth,  rather  closely  involute,  with  steep  slop- 
from  the  umbilical  shoulder  inward.  The  greatest  measurable  diameter 
is  approximately  215  mm.,  and  the  width  of  the  living  chamber  along 
this  diameter  from  the  line  of  involution  to  the  ventor  is  about  115 
mm.  The  thickness  of  no  part  of  the  specimen  can  be  given  accurately, 
for  it  has  suffered  differential  compression  (see  PL  97,  fig.  1)  ;  probably 
at  no  point  is  the  full  natural  thickness  preserved.  "No  trace  of  tu- 
bercles can  be  detected  on  the  umbilical  shoulder  nor  on  the  sides; 
rows  of  tubercles  probably  were  present  on  the  ventral  angles,'  but 
they  are  not  recognizable  on  this  poorly  preserved  specimen.  The 
umbilicus  is  not  preserved  and  the  younger  portions  of  the  shell  are 
not  uncovered,  so  that  the  presence  or  absence  of  tubercles  at  earlier 
stages  of  growth  can  not  be  determined.  The  ventor,  though  poorly 
preserved,  is  seen  to  be  flat  and  4  or  5  mm.  wide  on  the  part  exposed 
farthest  back  towards  the  apex;  it  becomes  somewhat  rounded  ante- 
riorly. The  lines  of  growth  are  sinuous  and  show  a  broad  lateral  crest 
and  a  moderately  prominent  ventral  crest,  between  which  is  a  short, 
rather  deep  sinus.  The  intricately  branched  sutures  characteristic  of 
the  genus  are  shown  on  Plate  97,  figures  1,  2.  At  a  point  where  the 
width  from  the  line  of  involution  to  the  ventor  is  93  mm.,  the  lateral 
lobes  number  10  and  the  lateral  saddles  11. 

Remarks. — Hyatt  has  shown  that  P.  placenta  (Dekay)  differs 
from  P.  whitfieldi  Hyatt,  which  is  found  in  the  Pierre  shale  of  the 
Western  Interior  region,  in  several  details,  including  less  complicated 
sutures,  broader  and  solider  saddles,  and  a  broader  ventor. 

Types. — Dekay's  originally  figured  specimen  is  probably  lost. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone)  : 
Blue  Banks  Landing,  Tar  Kiver  (4144  ?  and  5347). 

General  distribution. — New  Jersey — The  species  is  reported  by  Wel- 
ler  from  the  following  localities  in  New  Jersey,  but  he  does  not  dis- 
tinguish between  the  smooth  and  tuberculated  varieties :  Magothy 
formation  ("Cliffwood  clay")  :  Cliffwood  Point.  Merchantville  clay: 
Near  Matawan;  near  Jamesburg;  and  at  Lenola.  Woodbury  clay 
(Exogyra  ponderosa  zone):    Lorillard;  near  Matawan.     Marshalltown 
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clay  (Exogyra  ponderosa  zone)  :  Near  Swedesboro.  Wenonah  sand 
(Exogyra  ponderosa  ?  zone)  :  Near  Crawfords  Corner  and  near  Marl- 
boro. 

Delaware — Matawan  formation :  Chesapeake  and  Delaware  Canal 
from  Posts  249,  208   (questionably  Matawan),  and  105. 

Range. — Exogyra  ponderosa  zone. 

Placenticeras  placenta  Tar.  hyatti  n.  Tar. 

Plate  98,  figures  1,  2. 

Description. — The  type  of  this  variety  is  a  moderately  large  incom- 
plete cast  from  Blue  Banks  Landing,  Tar  Biver,  N.  C.  The  width  of 
the  volution  from  the  line  of  involution  to  the  ventor,  2  or  3  sutures 
back  of  the  body  chamber,  is  about  90  mm.  It  differs  from  the  smooth 
form  described  above  chiefly  in  the  presence  of  a  row  of  small,  distinct, 
lateral  nodes  or  tubercles  about  one-fourth  the  distance  from  the  ventor 
to  the  line  of  involution,  the  separate  nodes  being  spaced  at  average 
intervals  of  about  23  mm.,  on  the  exposed  portion  of  the  surface.  The 
umbilical  shoulder  is  not  well  preserved  and  the  presence  or  absence 
of  nodes  could  not  be  determined.  The  ventor  is  flat  and  about  5  mm. 
wide  where  first  uncovered,  and  becomes  decidedly  rounded  on  the 
widest  portion,  which  is  about  half  a  volution  farther  forward.  The 
cast  shows  a  row  of  small  nodes  on  each  ventral  angle  spaced  at  inter- 
vals of  13  to  15  mm.  on  the  exposed  portion;  the  nodes  on  one  of  these 
angles  are  alternately  situated  with  respect  to  those  on  the  other.  The 
shell  appears  to  expand  more  rapidly  anteriorly  than  the  smooth  form, 
the  thickest  measurable  portion  of  the  body  chamber  being  83  mm.; 
this  more  rapid  thickening  may  be  only  apparent,  as  the  smooth  form 
may  have  been  subjected  to  greater  lateral  compression.  The  living 
chamber  is  imperfect  ventrally  and  anteriorly,  but  is  at  least  half  a 
volution  long. 

Type.— Collection  of  the  U.  S.  National  Museum,  cat.  No.  31887. 
NVned  in  honor  of  Prof.  Alpheus  Hyatt. 

Occurrence  in  North  Carolina. — Snow  Hill  calcareous  member  of 
Black  Creek  formation  (upper  part  of  Exogyra  ponderosa  zone) : 
Blue  Banks  Landing,  Tar  Kiver  (4144,  5347);  Snow  Hill,  Greene 
County  (785,  5348). 

General  distribution. — New  Jersey  and  Delaware — The  specimens 
of  Placenticeras  placenta  of  authors,  from  the  Magothy  formation 
and  the  Matawan  group  of  New  Jersey,  and  from  the  Matawan  of 
Delaware,  which  have  a  distinct  row  of  lateral  nodes  would  fall  in  the 
variety  here  described. 
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Alabama — Tombigbee  sand  member  of  Eutaw  formation  (lower  part 
of  Exogyra  pondcrosa  zone)  :  Questionably  near  Hamburg,  Perry 
County  (6441). 

Range. — Exogyra  ponderosa  zone. 

Family  ENGONOCERATIDAE 

Genus  SPHENODISCUS  Meek 

Sphenodlscus  lobatus  Tar.  allisonensis  n.  yar. 

Plate  99,  figures  1,  2. 

Description. — One  small  imperfect  specimen  found  at  Allisons  Land- 
ing, Peedee  River,  S.  C,  is  the  basis  for  this  variety.  The  living 
chamber  is  not  preserved.  The  greatest  diameter  is  86  mm.,  the  breadth 
of  the  volution  at  the  widest  place  is  about  48  mm.,  and  the  greatest 
transverse  diameter,  which  appears  to  be  a  little  nearer  the  umbilicus 
than  the  ventor,  is  about  18  mm.  The  sides  appear  to  be  smooth, 
there  being  no  recognizable  nodes,  or  ridges,  and  they  curve  gently  from 
the  thickest  part  to  the  sharply  acute  ventor.  There  is  no  sharply 
defined  umbilical  shoulder. 

The  approximate  line  of  involution  is  preserved  rather  poorly  at 
only  one  point,  and  between  here  and  the  ventor  11  saddles  can  be 
counted.  The  siphonal  saddle  is  broad,  with  one  small  subordinate 
central  saddle  followed  on  either  side  by  subordinate  shallow  lobes, 
and  these  in  turn  by  rather  broadly  rounded  subordinate  saddles.  The 
first  lateral  saddle  has  a  very  narrow,  strongly  sinuous  base  and  is  sub- 
divided in  front  by  a  small,  rather  deep  bifid  lobe;  each  of  the  parts 
of  the  saddle  thus  produced  is  again  subdivided  by  a  still  smaller  simple 
lateral  sinus.  The  second  lateral  saddle  has  a  somewhat  broader  base, 
and  is  divided  in  front  in  the  same  manner  as  the  first  lateral,  but 
each  of  the  two  parts  is  subdivided  into  three  parts  by  two  simple  lat- 
eral sinuses.  The  third  lateral  saddle  is  not  very  well  preserved,  but 
appears  to  be  nearly  like  the  second,  with,  however,  a  broader  base 
and  perhaps  slightly  simpler  outlines.  The  fourth  saddle  is  a  little 
less  complex  than  the  third.  The  fifth  saddle  is  divided  in  front  by  a 
moderately  deep  simple  lobe  with  simple  subsaddles  on  the  outer  side. 
All  the  remaining  saddles  present  simple  broadly  rounded  fronts.  All 
the  saddles  to  the  seventh  or  eighth  have  the  sides  of  their  bases  cut 
up  by  lateral  sinuses  which  become  progressively  simpler  toward  the 
umbilicus. 

The  principal  arms  of  the  ventral  lobe  are  relatively  large  and  are 
trifid;  each  of  the  three  subarms  are  bifid  and  where  well  preserved 
each  of  these  sub-parts  is  seen  to  be  slightly  divided.     The  first  lateral 
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lobe  is  similarly  trifid,  and  similarly  subdivided.  The  succeeding 
laterals  are  trifid  to  the  seventh  or  eighth,  becoming  progressively 
simpler,  however,  toward  the  umbilicus. 

Bemarks. — The  sutures  of  this  variety  even  at  the  young  stage  of 
growth  of  the  specimen  studied  are  much  more  complex  than  the  oldest 
sutures  of  the  largest  specimen  of  S.  lohatus  from  Mississippi  figured 
by  Hyatt  (U.  S.  Geol.  Survey  Mon.,  vol.  44,  PL  7,  figs.  1,  2). 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31888. 

Occurrence. — Peedee  formation  (Excgyra  costata  zone)  :  Peedee 
River,  S.  C,  at  Allisons  Landing  (4165),  and  questionably  at  Davis 
Landing  (4159). 

Subclass  DIBRANCHIATA 

Order   BELEMNOIDEA 

Family  BELEMNITIDAE 

Genus    BELEMNITELLA    D'Orbigny 

Belemnitella  americana   (Morton) 

Plate  99,  figures  3-7;  Plate  100, 
figures  1-3. 

1828.  Belemnites  suhconicus  Morton,  Acad.  Nat.  Sci.  Phila.  Jour., 
1st  ser.,  vol.  6,  p.  91,  PI.  5,  fig.  7.  (Not  B.  subcomcus  La- 
marck.) 

1830.  Belemnites  Americanus  Morton,  Am.  Jour.  Sci.,  vol.  17,  p. 
281;  vol.  18,  PL  1,  figs.  1-3. 

1830.  Belemnites  Americanus  Morton,  Acad.  Nat.  Sci.  Phila.  Jour., 
1st  ser.,  vol.  6,  p.  190,  PL  8,  figs.  1-3. 

1834.  Belemnites  Americanus  Morton,  Synop.  Organ.  Rem.  Cret. 
Group,  United  States,  Phila.,  p.  34,  PL  1,  figs.  l-3a;  PL 
17,  fig.  2   (?). 

1850.  Belemnitella  mucronata  D'Orbigny,  Prodrome  de  Paleon- 
tologie,  vol.  2,  p.  211.     (Not  B.  mucronata  Schlotheim.) 

1858.  Belemnitella  americana  Emmons,  North  Carolina  Geol.  Sur- 
vey Rept.,  Agriculture  of  the  Eastern  Counties,  Raleigh, 
p.  246,  text  fig.  101. 

1858.  Belemnitella  compressa  Emmons,  North  Carolina  Geol.  Sur- 
vey Rept.,  Agriculture  of  the  Eastern  Counties,  Raleigh, 
p.  246,  text  fig.  102. 

1861.  Belemnitella  mucronata  Gabb,  Synop.  Moll.  Cret.  Form. 
Phila.,  p.  22.  (Also  Am.  Philos.  Soc.  Proc,  vol.  8,  p.  78, 
1861.) 
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1864.  Belemnitella  paxillosa  Meek,  Check  List  Invert.  Foss.  North 
America,  Cret.  and  Jur.,  Smithsonian  Misc.  Colls.,  vol.  7, 
No.  177,  p.  26. 

1868.  Belemnitella  mucronata  Conrad,  Geol.  Survey  New  Jersey 
(Geology  of  New  Jersey,  by  G.  H.  Cook),  p.  375,  text  fig. 

1892.  Belemnitella  Americana  Whitfield,  U.  S.  Geol.  Survey  Mon., 
vol.  18,  p.  280,  PL  47,  figs.  1-11.  (Geol.  Survey  New  Jer- 
sey, Paleontology,  vol.  2,  p.  280,  PI.  47,  figs.  1-11.) 

1905.  Belemnitella  americana  Johnson,  Acad.  Nat.  Sci.  Phila. 
Proc,  vol.  57,  p.  28. 

1907.  Belemnitella  americana  Weller,  Geol.  Survey  New  Jersey, 
Paleontology,  vol.  4,  p.  839,  PI.  109,  figs.   1-4. 

1916.  Belemnitella  americana  Gardner,  Md.  Geol.  Survey,  Upper 
Cretaceous,  p.  394,  PI.  12,  figs.  4-6. 

Description. — Guard  long,  subcylin/lrical  centrally,  subconical  pos- 
teriorly, flattened  a  little  in  the  dorso-ventral  diameter  toward  the 
apex,  ending  in  a  papillary  tip  which  in  many  specimens  is  broken  or 
worn  away.  The  thin  flaring  upper  portion  of  the  guard  surrounding 
the  alveolus  is  very  imperfectly  preserved  in  all  the  specimens,  as  is 
usually  true  of  the  fossils  of  this  genus.  Alveolus  conical,  lined  within 
by  a  thin,  smooth,  calcareous  layer.  The  apex  of  the  alveolus  is  a 
little  acentric,  nearer  the  ventral  than  the  dorsal  side.  On  the  out- 
side of  the  guard  the  ventral  furrow  extends  posteriorly  to  within 
5  to  8  mm.  of  the  apex  of  the  alveolus,  but  within  the  alveolus  ex- 
tends several  millimeters  nearer  the  apex.  A  distinct  groove  extends 
down  the  inner  dorsal  wall  of  the  alveolus. 

The  form  of  the  guard  varies  somewhat  in  different  individuals; 
the  ratio  of  the  diameter  at  the  lower  end  of  the  ventral  furrow,  to 
the  length  of  the  guard  from  this  point  to  the  tip,  ranges  in  the  speci- 
mens studied  from  0.13  to  1.00  in  the  long  slender  forms,  to  0.2  to 
1.00  in  the  short  thick  forms.  The  longer  forms  are  the  more  common, 
though  the  shorter  ones  are  not  uncommon. 

Dorsal  side  of  the  shell  marked  by  two  shallow  dorso-lateral  grooves 
moderately  impressed  centrally,  fading  out  apically  and  converging 
slightly  anteriorly  where  they  become  shallower  to  obscure. 

On  specimens  that  have  not  been  worn  or  corroded  the  vascular  im- 
pressions are  well  exhibited,  branching  out  complexly  from  the  dorso- 
lateral grooves  over  nearly  the  whole  remaining  surface  of  the  guard. 

Remarls. — Morton's  varieties  A  and  B  (see  his  Synopsis,  PI.  1,  figs. 
3,  3a)  are  only  worn  and  corroded  specimens  of  the  species.  The  same 
is  probably  true  of  his  variety  C  (Synopsis,. PL  17,  fig.  2). 
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The  species  has  a  close  analogue  in  Belemnitella  mucronata  (Schlo- 
theim),  a  common  species  of  the  upper  chalk  (Senonian)  of  England, 
France,  Germany,  Belgium,  Sweden,  and  Russia. 

Cotypes. — Academy  of  Natural  Sciences  of  Philadelphia.  Exact 
localities  of  figured  specimens  not  given.  General  distribution  stated 
to  be  from  New  Jersey  to  South  Carolina. 

Occurrence  in  the  Carolinas. — Peedee  formation  (Exogyra  cost  at  a 
zone)  :  Abundant  at  Burches  Ferry,  Peedee  River,  S.  C.  (2970,  3550, 
4147)  ;  north  shore  of  Waccamaw  Lake,  N.  C.  (4146,  4150)  ;  Black 
Rock  Landing,  Cape  Fear  River,  N.  C.  (3449);  Lewis  Creek,  Pender 
County,  N.  C.  (4168);  Northeast  Cape  Fear  River,  N.  C,  at  John- 
sons Cove  (4133),  at  a  place  61  miles  above  Wilmington  (4130),  at 
a  place  58%  miles  above  Wilmington  (4149),  and  abundantly  at  Jack- 
sons  Hole  (4140)  ;  Neuse  River  at  a  place  34%  miles  above  New  Bern 
(413*7,  4169);  questionably  in  a  well  of  the  Charleston  Consolidated 
Railway  and  Lighting  Company,  Charleston,  S.  C,  at  a  depth  of  1150- 
1200  feet   (7758). 

General  distribution. — New  Jersey — Navesink  marl  {Exogyra  costata 
zone)  :  Atlantic  Highlands;  Middletown;  near  Crawfords  Corner;  near 
Holmdel;  Marlboro;  near  Freehold;  near  Walnford;  Crosswicks  Creek; 
near  Jacobstown;  near  Mount  Laurel;   and  at  Mullica  Hill. 

Delaware — Monmouth  formation  (Exogyra  costata  zone)  :  Briar 
Point,  Chesapeake  and  Delaware  Canal. 

Maryland  (Cecil  County) — Monmouth  formation  (Exogyra  costata 
zone)  :  A  mile  south  of  Bohemia  Mills;  head  of  Bohemia  Creek;  Bo- 
hemia Mills;  1  mile  southwest  of  Bohemia  Mills. 

Alabama — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  :  Old 
Canton  Landing,  Alabama  River  (6439);  Epes  Road,  1  to  1%  miles 
northeast  of  Livingston  (5399);  questionably  on  the  Ramsay  road, 
half  a  mile  north  of  the  courthouse  at  Livingston   (6799). 

Mississippi — Upper  part  of  Selma  chalk  (Exogyra  costata  zone)  : 
Wahalak-Binnsville  road,  west-facing  slope  of  Wahalak  Creek  valley, 
6  miles  north  of  Scooba  (6480 A)  ;  Shuqulak  road,  north-facing  slope 
of  Running  Water  Creek  valley,  5  miles  south  of  Macon  (6476c,  6839)  ; 
Louisville  road,  2  miles  west  by  south  of  Macon  (6476)  ;  gullies  on 
grounds  of  the  Agricultural  and  Mechanical  College,  Starkville  (3186, 
6843,  6844)  ;  questionably  in  gullies  near  the  Osborn  road,  about  3 
miles  northeast  of  Starkville  (6846)  ;  Lee  Pearson's  place,  about  3 
miles   northwest    of    Starkville    (6847).      Ripley   formation    (Exogyra 
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costata  zone):    Public  road,  a  quarter  of  a  mile  cast  of  Troy  (6471); 
M.  E.  1/4  Sec.  14,  T.  4  S.,  R.  5  E.,  Tippah  County  (544) 

Range. — Exogyra    costata    zone,    chiefly    in    the    upper    part    of    the 

rariQ'e 

Belemnitella  americana  yar.  burcliesensis  n.  iar. 

Plate  100,  figures  4-6. 

Description: — Among  the  numerous  guards  of  Belemnitella  found  at 
Burches  Ferry,  Pecdee  River,  is  one  which  is  markedly  shorter  than 
all  but  one  other,  the  ratio  of  the  diameter  at  the  posterior  end  of  the 
ventral  furrow  to  the  length  between  this  point  and  the  tip  being  0.26 
to  1.00.  Compared  with  the  typical  members  of  the  species  the  guard 
is  shorter  and  thicker,  and  tapers  more  quickly  to  a  point;  the  dorso- 
lateral grooves  are.  somewhat  more  deeply  impressed  and  are  closer  to- 
gether, and  the  intervening  ridge  stands  up  a  little  more  prominently; 
the  dorso-ventral  diameter  is  proportionately  a  little  greater  and  the 
guard  flattens  a  little  less  conspicuously  toward  the  top  along  the  longi- 
tudinal line  of  this  diameter.  In  other  characters  this  guard  appears 
to  be  essentially  like  B.  americana  (Morton).  The  one  exception  as 
regards  length  of  specimen  from  Burches  Ferry  just  mentioned  is  B. 
abbreviata,  which  is  much  shorter. 

Type. — Collection  of  the  U.  S.  National  Museum,  cat.  No.  31893. 

Occurrence. — Peedee  formation  (Exogyra  costata  zone)  :  Burches 
Ferry,  Peedee  River,  S.  C.  (4147). 

Range. — Exogyra  costata  zone. 

Belemnitella  abbreviata  n.  sp. 

Plate  100,  figures  7-9. 

Description. — One  small  guard  from  Burches  Ferry,  Peedee  River, 
appears  to  be  different  from  any  species  heretofore  described. 

Guard  short,  sightly  subfusiform,  flattening  markedly  toward  the 
apex  in  the  dorso-ventral  diameter;  apex  broad  and  blunt  and  bearing 
what  appears  to  be  the  scar  of  a  papillary  tip ;  around  this  scar  is  fitted 
a  calcareous  shield,  something  in  the  manner  of  a  small  cloak  or  cape; 
this  shield  is  thickened  in  front  on  either  side  of  the  scar  to  slight 
protuberances.  Viewed  in  lateral  profile  the  guard  is  slightly  convex 
ventrally  and  concave  dorsally.  The  ratio  of  the  diameter  at  the  end  of 
the  ventral  furrow  to  the  length  of  the  guard  between  this  point  and  the 
tip  is  approximately  0.38  to  1.00.      The  dorso-lateral  grooves  are  strong- 
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ly  impressed  and  converge  almost  to  a  point  at  the  apex,  being  well 
marked  on  the  shield  which  surrounds  the  scar  of  the  papillary  tip. 
The  vascular  impressions  are  strong  and  well  preserved. 

Remarks. — There  is  a  suggestion  that  this  may  be  a  dwarfed  speci- 
men of  B.  americana,  or  one  in  which  an  early  injury  interfered  with 
normal  growth;  the  calcareous  shield  about  the  apex  may  have  been 
secreted  about  a  point  of  injury;  however,  the  guard  appears  to  have 
assumed  its  present  form  before  the  shield  was  added. 

In  the  absence  of  knowledge  in  regard  to  the  habits  of  growth  of 
these  animals  and  their  behavior  under  different  conditions  of  growth, 
the  observed  characters  of  this  guard  justify  its  classification  as  a  dis- 
tinct species. 

Type. — Collection  of  the  U.  S.  National  Museum,  oat.  No.  31894. 

Occurrence. — Peedee  formation  (Exogyra  costata  zone)  :  Burches 
Ferry,  Peedee  River,  S.  C.  (4147). 

Range. — Exogyra  costata  zone. 


DECAPOD  CRUSTACEANS  FROM  THE  UPPER 
CRETACEOUS  OF  NORTH  CAROLINA 

BY 

Mary   J.   Rathbun 

The  crustaceans  obtained  were  few,  only  7  specimens,  representing 
3  species.  Each  species  comes  from  a  different  horizon,  the  earliest 
one  from  the  upper  part  (Snow  Hill  calcareous  member)  of  the  Black 
Creek  formation,  the  later  ones  from  the  Peedee  formation1. 

The  oldest  species  is  from  the  Black  River  near  Ivanhoe,  56%  miles 
above  Wilmington.  It  seems  to  belong  to  the  extinct  family  Glypheidae, 
probably  to  the  genus  Glyphea  (Jurassic  and  Cretaceous),  which  has 
been  noted  in  North  America  only  once  before,  at  Nanaimo,  Vancouver 
Island,  by  J.  F.  Whiteaves2. 

The  second  oldest  species  is  a  crab  of  large  size,  found  near  Hudlers 
Landing,  on  Cape  Fear  River,  301/2  miles  above  Wilmington,  for  which 
a  new  genus  has  to  be  formed  in  the  Family  Atelecyclidae,  which,  like 
the  Family  Cancridae,  has  the  outer  maxillipeds  so  elongate  as  to  pro- 
ject beyond  the  buccal  cavity  and  overlap  or  conceal  the  epistome. 
Other  large  representatives  of  the  Atelecyclidae  occur  today  in  the  horse- 
crabs  of  the  northern  part  of  the  north  Pacific  Ocean  and  in  Bering  Sea. 

Of  the  most  recent  date  in  the  Stephenson  collection  is  an  Astacoid 
shrimp  which  on  account  of  its  fragmentary  condition  I  refer  doubt- 
fully to  the  genus  Eryma,  It  is  from  the  Neuse  River,  34%  miles 
above  New  Bern.  Numerous  species  of  Eryma  have  been  described 
from  Europe,  but  only  one  from  America,  E.  dawsoni  Woodward", 
from  the  Upper  Cretaceous  of  British  Columbia. 

Tribe  BRACHYURA 

Superfamily  BRACHYRHYNCHA 

Family  ATELECYCLIDAE 

Genus  AVITELMESSUS  4  n.  gen. 
Carapace  orbicular-oblong;  fronto-orbital  distance  great;  front  very 
narrow;    orbits    wide,    divided    into    2    distinct    fossae.        Maxillipeds 


1For    the   relative    positions    of   the   different    horizons,    see    Stephenson,    this    volume,    tahle 
facing   p.    38.      Localities    Nos.    5363,    3452    and   4137    are   those    at  which    crustaceans   were 

collected. 

"Mesozoic  Fossils.     Vol.   1.  part   5.     G-eol.   Survey  of  Canada,  p.   323,   1903. 
3Geol.  Mag.,  n.  s.,  dec.  4,  vol.   7,   London,  p.  400.  pi.  16,  fig.  2,   1900. 
*Avus,  an  ancestor;  Telmessus,  a  genus  of  Recent  crabs. 
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elongate,  especially  the  ischium,  exceeding  the  buccal  cavity  and  almost 
a's  advanced  as  the  front ;  exognath  of  good  width.  Chelipeds  massive, 
of  moderate  length ;  fingers  elongate.  Ambulatory  legs  long  and  broad. 
Sternum  broad.  Male  abdomen  covering  the  space  between  the  coxae 
of  the  feet  of  the  last  pair. 

Ayitelmessus  grapsoideus  n.  sp. 

Plate  101 ;  Plate  102,  fig.  4. 

Type-locality. — Near  Hudlers  Landing,  Cape  Fear  Kiver,  30y2  miles 
above  Wilmington,  North  Carolina;  Peedee  formation;  Upper  Creta- 
ceous period;  L.  W.  Stephenson,  collector,  No.  3452;  Nov.  9,  1905. 

Hole-type. — Only  specimen  taken,  a  large  male,  showing  dorsal  aspect. 
Cat.  No.  31895,  U.S.N.M. 

Measurements. — All  the  measurements  are  approximate,  especially 
those  of  the  carapace,  which  is  broken  diagonally  through  the  middle 
and  had  also  been  crushed  so  that  it  cracked  around  the  circumference, 
the  upper  half  being  crowded  downward  inside  the  lower  half.  Length 
of  carapace  97  mm.,  width  101  mm.,  width  of  front  6.2  mm.,  width 
between  outer  angles  of  orbits  44  mm.,  distance  from  rostral  tooth  to 
outer  tooth  of  antennal  cavity  11.2  mm.,  distance  from  latter  point  to 
outer  angle  of  orbit  10  mm.,  greatest  length  of  carpus  of  left  cheliped 
30.2  mm.,  superior  length  of  manus  25  mm.,  thickness  of  manus  21.5 
mm.,  length  of  dactylus  3^  mm. 

Description. — Carapace  thick;  upper  surface  very  convex  from  front 
to  back,  moderately  convex  from  side  to  side;  lateral  margins  arcuate 
from  the  orbital  angle  to  the  posterior  margin,  the  posterior 
half  of  the  carapace  being  almost  a  semicircle;  antero-lateral  margin 
thick,  raised,  blunt,  armed  with  two  stout,  distant,  suberect  spines  be- 
sides the  orbital  spine;  surface  uneven,  anterior  branchial  region  de- 
pressed, surrounded  by  a  low,  circular  ridge  partly  armed  with  short 
spines  and  tubercles ;  surface  sparingly  ornamented  with  flattened  gran- 
ules and  a  few  sharp  tubercles.  The  front,  between  the  antennae,  oc- 
cupies only  about  one-seventh  of  the  anterior  margin  measured  from 
the  outer  angle  of  one  orbit  to  the  outer  angle  of  the  other ;  it  is  oblong, 
slightly  constricted  at  middle,  inclined  downward  and  with  a  broad 
median  furrow;  on  either  side  its  margin  terminates  anteriorly  in  a 
short,  stout,  blunt-pointed  spine,  which  does  not  reach  to  the  line  of  the 
outer  angles  of  the  orbits.  The  margin  between  these  angles  and  the 
front  is  cut  into  two  sinuses;  the  inner  one  is  deeper  and  narrower 
than  the  outer ;  a  small  spine  separates  the  two  and  is  just  as  far  behind 
the  frontal  spines  as  the  latter  are  behind  the  outer  spines  of  the  orbit ; 
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on  the  outer  edge  of  the  inner  sinus  there  is  a  large  oblong  tubercle; 
on  the  lower  edge  of  the  outer  sinus  but  near  its  inner  limits  there  is  a 
flat  triangular  tooth.  At  the  inner  side  of  each  inner  cavity  there  is  the 
base  of  what  may  be  the  eyestalk,  in  which  case  the  eye  is  elongate; 
it  is  possible  that  this  stump  represents  the  base  of  the  antenna  or  of 
the  antennule. 

Chelipeds  nearly  equal,  very  stout;  surface  covered  with  prominent 
irregular  granules ;  upper  margin  of  merus  armed  with  spines.  Carpus 
crossed  longitudinally  (subparallel  to  outer  margin)  by  a  deep  furrow; 
a  narrower,  shallower  furrow  runs  parallel  to  and  near  the  antero- 
external  margin ;  a  spine  at  the  inner  angle,  one  erect  spine  at  the  distal 
angle  and  4  or  5  others  on  the  inner  half  of  the  upper  surface.  Palm 
very  thick,  upper  surface  squarish,  broken  by  a  deep  triangular  cavity 
in  the  inner  proximal  portion,  elsewhere  rough  with  granules  and  short 
scattered  spines,  inner  edge  armed  with  3  conical  spines  or  teeth.  The 
fingers  taper  gradually,  curve  inward  and  meet  when  closed,  their  pre- 
hensile edges  armed  with  a  few  large  molariform  teeth;  upper  surface 
of  dactylus  flattened,  wTith  a  large  conical  spine  at  the  proximal  end 
of  the  middle  and  bordered  on  each  side  with  a  row  of  graduated  spines 
or  tubercles. 

Of  the  ambulatory  legs,  the  first,  second  and  fourth  are  present  on 
the  right  side,  the  second  and  third  on  the  left  side.  They  are  long, 
broad  and  flat,  rough  with  granules  and  small  tubercles;  the  merus, 
carpus  and  propodus  have  a  longitudinal  furrow;  the  merus  joints  are 
bordered  above  and  below  with  a  row  of  spines,  which  are  longer  and 
stronger  on  the  lower  margin  of  the  posterior  leg;  on  this  leg,  also,  the 
distal  spine  of  the  upper  margin  is  stronger  than  on  the  other  legs. 
The  dactyls  are  not  preserved,  but  a  narrow  oval  rim  remaining  beyond 
the  propodus  of  the  last  leg  may  represent  a  crOss-section  of  the  dactylus. 

Relationships. — The  systematic  position  of  this  genus  could  not  have 
been  determined  from  the  type  specimen  alone.  Fortunately  there  is 
in  the  National  Museum  a  series  of  somewhat  smaller  specimens  of  the 
same  species  in  an  unworked  collection  from  the  Ripley  formation  of 
Mississippi,  obtained  by  Dr.  T.  "W.  Stanton  in  1889.  Several  of  these 
specimens  show  the  ventral  surface  and  especially  the  position  of  the 
maxillipeds.  The  distal  portion  of  the  merus  joints  and  the  entire  palps 
are  missing;  notwithstanding,  the  endognath  reaches  very  nearly  as 
far  forward  as  the  front;  the  ischium  is  roughly  twice  as  long  as  its 
width  at  middle;  the  exognath  is  more  than  half  as  wide  as  the  endog- 
nath. The  maxillipeds  in  fact  occupy  more  space  lengthwise  and  side- 
wise  than  in  any  recent  genus  of  Atelecyclidae. 
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The  orbits  are  more  like  those  of  Ky  p  op  elt  avium ,  and  if  both  cavities 
are  filled  by  the  eyes,  these  are  unusually  large,  resembling  Telmessus/ 
and  the  antennae  must  spring  from  below  the  eyes  as  in  Hypopeltarium. 

The  sternum  is  wider  than  in  other  Atelecyclids,  and  the  male  ab- 
domen covers  not  much  more  than  one-third  the  width  of  the  sternum 
at  its  middle,  but  the  indications  are  that  the  third  segment  of  the 
abdomen  does  reach  between  the  coxae  of  the  legs  of  the  last  pair. 

The  ambulatory  legs  resemble  those  of  the  Grapsidae,  and  to  this 
fact  the  specific  name  draws  attention.  The  chelipeds  have  a  super- 
ficial resemblance  to  those  of  Telmessus  and  Erimacrus*. 

Telmessus  cheiragonus*  and  Erimacrus  isenbeckii  are  the  only  Re- 
cent Atelecyclids  which  rival  Avitelmessus  in  size. 

Tribe  ASTACURA 

Genus  ERYMA  (?)  Meyer 

Neues  Jahrb.  f.  Mineralogie,  1840,  p.  587. 

Eryma  (?)  americana  n.  sp. 

Plate  102,  figs.   5-7. 

Type-locality. — Neuse  River,  34%  miles  above  New  Bern,  North 
Carolina;  Peedee  formation;  Cretaceous  period;  L.  "W.  Stephenson, 
collector,  No.  4137;  3  specimens. 

Holotype. — Portion  of  a  chela,  half  imbedded  in  the  matrix.  Cat. 
No.  31899,  U.S.N.M. 

Paratypes.. — Two  specimens,  each  representing  a  portion  of  a  cara- 
pace,   a,  Cat.  No.  31900,  U.S.N.M.;  I,  Cat.  No  31901,  U.S.N.M. 

Description. — The  material  is  so  fragmentary  that  the  genus  can 
not  be  told  with  certainty.  The  most  that  can  be  said  is  that  it  is  re- 
lated to  the  Astacidae.  In  the  type  specimen,  only  a  small  piece  of 
the  manus  remains,  but  the  greater  part  of  the  two  fingers  is  in  place; 
they  are  spread  wide  apart  and  if  shut  together  would  still  gape;  they 
are  broken  across  so  near  their  bases  that  one  can  not  be  sure  which 
is  the  propodal  finger  and  which  is  the  dactylus.  The  left  finger 
(see  fig.  5,  pi.  102),  which  I  take  to  be  the  immovable  one,  is  rather 
broad,  at  its  middle  a  little  more  than  one  third  of  its  length,  while 
the  other  finger    (dactylus?),   allowing  for   the   outer  part,   which   is 


1Miers,   Challenger  Rept.,  Zool.,  vol.   17,   p.  210,   1886. 

2White,  Ann.  Mag.  Nat.  Hist.,  vol.  17,  p.  497,   1846. 

3Benedict,  Proc.  U.  S.  Nat.  Mus.,  vol.  15,  p.  229,  1892. 

*Cancer  cheiragonus  Tilesius,  Mem.  Acad.  Imper.  Sci.  St.  Petersbourg,  vol.  5,  p.  347, 
pi.    7,   fig.   1,    1815. 

°Platycoryste.i  (Podacanthus)  isenbecMi  Brandt,  Bull.  Phys-Math.  Acad.  Imper.  Sci. 
St.  Petersbourg,   vol.   7,  p.   180,    1848. 
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broken  away,  is  narrower,  subeylindrical,  its  width  at  middle  being 
one-fourth  its  length.  Both  fingers  are  of  equal  length  as  they  stand, 
but  are  incomplete  as  to  the  tips.  The  surface  of  this  specimen  is 
covered  with  granules  irregular  in  size  and  prominence,  and  not  touch- 
ing one  another;  there  are  no  longitudinal  furrows. 

The  specimens  of  carapace  are  much  crushed ;  they  are,  however,  sub- 
cylindrical  and  the  surface  shows  depressed  granules  similar  to  those 
of  the  chela.  The  smaller  specimen  (a)  is  the  anterior  end  of  a  cara- 
pace, with  a  deep  subcircular  sinus,  presumably  of  an  orbit;  below  the 
orbit  the  anterior  margin  trends  gradually  forward  and  downward  to 
the  angle  of  the  carapace;  above  the  orbit,  the  margin  curves  still 
more  forward  to  the  point  where  it  is  buried  in  the  matrix.  There 
is  a  deep  round  pit  not  far  above  the  lower  margin  of  the  carapace 
and  a  little  further  back  than  the  posterior  line  of  the  orbit. 

The  other  specimen  (b)  represents  a  larger  part  of  the  carapace 
of  a  larger  animal,  but  so  broken  about  the  edges  that  its  characters 
are  indefinite.  There  are  four  deep  round  pits  in  a  transverse  line 
well  back  from  the  front;  also  a  short,  stout,  conical  tooth  on  the  more 
advanced  part  of  the  margin,  which  is  imbedded  in  the  matrix. 

On  neither  specimen  are  any  sutures  visible  or  any  rostral  prolonga- 
tion. 

Measurements. — Length  of  fingers  about  9.2  mm.,  width  of  chela  at 
base  of  fingers  about  8.2  mm.  Length  of  carapace  (b)  18.5  mm., 
greatest  diameter  10  mm. 

Tribe  PALINURA 

Superfamily  SCYLLARIDEA 

Family  GLYPHEIDAE 

Genus  GLYPHEA  (?)  von  Meyer 

Neue   Gattungen  fossiler  Krebse   aus   Gebilden  voni  Bunten   Sand- 
stein  bis  in  die  obere  Kreide,  Stuttgart,  1840,  p.  10. 

Glyphea  (?)  carolinensis  n.  sp. 

Plate  102,  figs.   1-3. 

Type-locality. — Black  River,  near  Ivanhoe,  North  Carolina,  56% 
miles  above  Wilmington;  upper  part  (Snow  Hill  calcareous  member) 
of  Black  Creek  formation;  L.  "W.  Stephenson,  collector,  No.  5363. 

Holotype. — A  portion  of  the  right  half  of  a  carapace;  also  an  im- 
pression of  the  same,  Cat.  No.  31897,  U.S.N.M. 
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Paratype. — An  oblong  fragment  from  the  same  locality  is  known 
to  belong  to  the  same  species  on  account  of  its  very  dark  brown  color 
and  thin  outer  shell  which  cracks  and  curls  over  along  the  edges  as 
in  the  holotype.  It  has  a  longitudinal  groove  on  each  side  and  may 
represent  a  truncate  telson.  Two  narrow-oblong,  detached  plates  are 
undetermined.     Cat.  No.  31898,  U.S.N.M. 

Description  of  holotype. — The  anterior  and  posterior  margins  of 
the  carapace  are  not  shown,  and  the  median  line  is  indistinct,  but  can 
be  traced  by  a  line  of  distant  spines.  The  lateral  margin  so  far  as 
visible  is  oblique,  slanting  inward  anteriorly  and  nearly  straight, 
interrupted  by  a  broad  notch;  the  margin  suggests  that  of  G.  rostrata 
(Phillips)1.  A  broad  and  deep  groove  (the  cervical  groove)  runs 
transversely  inward  from  the  notch  and  divides  the  specimen  almost 
in  two;  the  groove  becomes  narrower  and  shallower  near  the  middle; 
in  front  of  this  groove  are  two  ridges  parallel  to  the  lateral  margin, 
the  distance  between  the  ridges  twice  as  great  as  from  the  outer  ridge 
to  the  margin ;  outer  ridge  narrow  and  sharper  than  the  inner ;  behind 
the  cervical  groove  there  is  a  single  obliquely  longitudinal  and  curved 
ridge,  more  distant  from  the  lateral  margin  than  is  the  outermost  of 
the  anterior  ridges.  Shallow  grooves  appear  to  surround  a  small  area 
in  the  middle  of  the  carapace.    Length  of  specimen  about  30  mm. 


■See  Woodward,  Geol.  Mag.,  vol.   5,  London,   1868,  pi.  17,  fig.  2. 
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Serpula  cretacea  (Conrad)   (p.  67). 

Figure  1.  A  single  tube  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone) ,  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31454;   U.S.G.S.  coll.  5348. 

2.  Reproduction    of    Conrad's    original    figure    in    Geol.    Survey 

North  Carolina  Rept.,  vol.  1,  App.  A,  PI.  2,  fig.  26,  1875. 

3.  A  pair  of  tubes  in  the  Conrad  collection,  from  the  Snow  Hill 

member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31905. 

4.  A  pair  of  tubes,  one  partly  broken  away,  from  the  same  local- 

ity.    U.S.N.M.  cat.  No.  31455;   U.S.G.S.  coll.  785. 

5.  A  single  tube  in  the  same  collection.    U.S.N.M.  cat.  No.  31456; 

U.S.G.S.  coll.  785. 

6.  Tilted  view  of  the  specimen  shown  in  figure  5,  showing  the 

thin  edge  at  the  large  extremity. 

7.  Diagrammatic  longitudinal  section  of  a  tube  enlarged,  showing 

the  growth  layers. 

8.  A  tube,  questionably  this  species,  from  the  Snow  Hill  member 

(upper  part  of  Exogyra  ponderosa  zone),  Whiteley  Creek 
Landing,  Neuse  River,  N.  C,  showing  strong  transverse 
ridges  of  large  individuals.  U.S.N.M.  cat.  No.  31458;  U.S. 
G.S.  coll.  4136. 

9.  A  similar  tube  from  the  Snow  Hill  member,  Bryant  Newkirk's 

marl  hole,  Black  River,  N.  C.  U.S.N.M.  cat.  No.  31457; 
U.S.G.S.  coll.  5358. 

10.  A   colony    of   tubes   from    the   Snow   Hill   member,   Hatchers 

Reaches,  Black  River,  N.  C.  U.S.N.M.  cat.  No.  31459; 
U.S.G.S.  coll.   5365. 

11,  12.  Casts  questionably  referred  to  the  species,  from  the  Peedee 

formation  {Exogyra  costata  zone),  Magnolia  Landing,  Cape 
Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31460;  U.S.G.S.  coll. 
4151. 

Serpula  lineata  (Weller)    (p.  70). 

Figures  13, 14.  Tubes  from  the  Snow  Hill  member  (upper  part  of  Exogyra 
ponderosa  zone),  Auger  Hole  Landing,  Neuse  River,  N.  C. 
U.S.N.M.  cat.  Nos.  31461,  31462;  U.S.G.S.  coll.  5353. 

Micrabacia  cribraria  n.  sp.  (p.  66). 

Figure  15.  Calicular  view  of  the  type,  x  4,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Whiteley  Creek 
Landing,  Neuse  River,  N.  C.  (5354).  U.S.N.M.  cat.  No. 
31996.  The  periphery  and  the  margins  of  all  the  septa  are 
imperfect. 

16.  Side  view  of  the  type,  x  8.    The  upper  portions  of  all  the 

septal  edges  are  imperfect. 

17.  Basal  view  of  the  type,   x   8.    The   ends  of  the  costae  and 

portions  of  the  surface  are  imperfect. 


[410] 


PLATE   IX 


17 

Photographed    by    W.    O.    Hazard. 

Retouched    by   Frances   Wiesek    and   Marian    G.   Page. 


wwmmm 


16 


x& 


■ 

PLATE  X 


[411| 


PLATE  X 

Hamulus  squamosus  var.  rugosus  n.  var.  (p.  73). 

Figure  1.  The  type,  a  tube  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponclerosa  zone),  Snow  Hill,  N.  C. 
Coll.  Acad.  Nat.  Sci.  Phila. 

2.         A  less  perfect  tube  from  the  same  locality.     Coll.  Acad.  Nat. 
Sci.  Phila. 

Hamulus  major  Gabb  (p.  72). 

Figure  3.  A  tube  from  the  Snow  Hill  member  (upper  part  of  Exogyra 
ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M.  cat.  No.  31463; 
U.S.G.S.  coll.  785. 

4.  Tilted   view   of   the   same   tube. 

5.  Longitudinal  view  of  the  large  end  of  a  tube  from  the  same 

locality,  enlarged,  showing  the  reflexed  growth  layers.  U.S. 
N.M.   cat.  No.   31464;    U.S.G.S.   coll.  785. 

6.  Portion  of  a  large  tube  from  the  Snow  Hill  member   (upper 

part  of  Exogyra  ponderosa  zone),  Kerrs  Cove,  Black  River, 
N.  C.     U.S.N.M.  cat.  No.  31465;   U.S.G.S.  coll.  5362. 

6a.       Cross  section  of  the  same  tube  enlarged,  showing  the  growth 
layers. 

7.  A  large  tube  from  the  Tombigbee  sand  member  of  the  Eutaw 

formation  (lower  part  of  Exogyra  ponderosa  zone),  Bluff- 
town,  Chattahoochee  River,  Ga.  U.S.N.M.  cat.  No.  31466; 
U.S.G.S.  coll.  6405. 

Hamulus  angulatus  Wade  (p.  75). 

Figure  8.  A  crushed  tube  from  a  well  of  the  Charleston  Consolidated 
Railway  and  Lighting  Company,  Charleston,  S.  C,  taken  at 
a  depth  of  1841  feet  (Exogyra  ponderosa  zone).  U.S.N.M. 
cat.  No.  31467;  U.S.G.S.  coll.  7773. 

Hamulus  angulatus  Wade.  (p.  75). 

Figure  9.  The  type,  a  portion  of  a  tube  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Walkers  Bluff, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31468;  U.S.G.S. 
coll.  4145. 

9a.       Enlarged  view  of  the  upper  end  of  the  same  tube,  showing 
reflexed  growth  layers. 

9b.       Cross   section   of   the   same   tube,    enlarged,   showing   growth 
layers  around  an  internal  filling. 

10.         Portion  of  a  large,  badly  corroded  tube  taken  from  the  same 
locality.     U.S.N.M.  cat.  No.  31469;  U.S.G.S.  coll.  4145. 


Figure  11. 
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Hamulus  onyx  Morton  (p.  70). 

One  of  the  types  from  the  Tombigbee  sand  member  of  the 
Eutaw  formation  (Exogyra  ponderosa  zone),  Erie  Bluff, 
Warrior  River,  Ala.    Coll.  Acad.  Nat.  Sci.  Phila. 
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PLATE  XI 

^ucula  stantoiii  n.  sp.  (p.  79). 

Figures  1-5.  Views  of  the  type,  a  nearly  complete  individual,  from  the 
Snow  Hill  calcareous  member  (upper  part  of  Exogyra  pon- 
derosa  zone),  Snow  Hill,  Greene  County,  N.  C.  U.S.N.M. 
cat.  No.  31470;  U.S.G.S.  coll.  785. 

6.  A  shorter  and  higher  right  valve  slightly  enlarged,  from  the 
same  formation  and  zone,  Blue  Banks  Landing,  Tar  River, 
N.   C.     U.S.N.M.    cat.   No.    31471;    U.S.G.S.    coll.    5347. 

Nucula  sp.  (p.  81). 

Figure  7.  Internal  cast  of  a  left  valve  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Hodge's  old  mill 
site,  3%  miles  southeast  of  Muilins,  Marion  County,  S.  C. 
U.S.N.M.  cat.  No.  31472;   U.S.G.S.  coll.  5372. 

Leda  pittensis  n.  sp.  (p.  81). 

Figures  8,  9.  Right  valves  from  the  Snow  Hill  member  (upper  part  of 
Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar  River, 
N.  C.     U.S.N.M.  cat.  Nos.  31473,  31474;   U.S.G.S.   coll.  5347. 

10.         A   left  valve   from   the   same   locality    (5347).    U.S.N.M.    cat. 

No.  31475. 

Leda  tarensis  n.  sp.  (p.  82). 

Figure  11.  The  type,  a  left  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Blue  Banks  Landing, 
Tar  River,  N.  C.     U.S.N.M.  cat.  No.  31476;  U.S.G.S.  coll.  5347. 

Leda  kerrensis  n.  sp.  (p.  83). 

Figure  12.  The  type,  a  right  valve,  enlarged,  from  the  Snow  Hill  mem- 
ber (upper  part  of  Exogyra  ponderosa  zone),  Kerrs  Cove, 
Black  River,  N.  C.  U.S.N.M.  cat.  No.  31477;  U.S.G.S.  coll. 
5362. 

Leda  sp.  (p.  84). 

Figure  13.  Cast  of  an  imperfect  right  valve  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Black  River,  near 
Ivanhoe,  N.  C.     U.S.N.M.  cat.  No.  31478;  U.S.G.S.  coll.  5364. 


Cucullaea  carolinensis  (Gabb)    (p.  85). 

Figures  14, 15.  View  of  one  of  the  cotypes,  a  left  valve,  from  the  Snow  Hill 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill, 
N.  C.     Coll.  Acad.  Nat.  Sci.  Phila. 


16. 


16a. 


Another  of  the  cotypes,  a  right  valve,   slightly  enlarged,  in 
the  same  collection  and  from  the  same  locality. 

A  portion  of  the  surface  of  the  specimen  shown  in  figure  16, 
enlarged  10  times. 
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PLATE  XII 

Cucullaea  carolinensis  (Gabb)  (p.  85). 

Figures  1,  2.  Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member, 
Snow  Hill,  N.  C.  (upper  part  of  Exogyra  ponder osa  zone), 
in  the  Conrad  collection.    U.S.N.M.  cat.  No.  31906. 

3.  A  right  valve  in  the  same  collection.    U.S.N.M.  cat.  No.  31907. 

4.  Interior  of  a  right  valve  in  the   same   collection.     U.S.N.M. 

cat.  No.  31908. 

Cucullaea  antrosa  Morton  (p.  87). 

Figure  5.  The  type,  a  cast  of  a  complete  individual,  from  the  "fer- 
ruginous sand"  of  New  Jersey;  the  specimen  is  crushed 
and  slightly  distorted.     Coll.  Acad.  Nat.  Sci.  Phila. 

6.  Cast  of  a  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Whiteley  Creek  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31479;  U.S.G.S.  coll. 
5354. 

Cucullaea  sp.  (p.  89). 

Figure  7.  A  large  left  valve  from  the  same  zone  and  locality,  resembling 
the  preceding,  but  apparently  nearly  circular  in  outline. 
U.S.N.M.  cat.  No.  31480;   U.S.G.S.  coll.  5354. 

Cucullaea  sp.  (p.  89). 

Figure  8.  Cast  of  a  medium  sized  right  valve  from  the  upper  part  of 
the  Peedee  formation  (Exogyra  costata  zone) ,.  French 
Brothers'  quarry,  Rocky  Point,  Pender  County,  N.  C. 
U.S.N.M.  cat.  No.  31481;  U.S.G.S.  coll.  778. 
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Cucullaea  sp.  (p.  89). 

Figures  1,  2.  Views  of  a  large  cast  from  the  upper  part  of  the  Peedee  for- 
mation (Exogyra  costata  zone),  French  Brothers'  quarry, 
Rocky  Point,  Pender  County,  N.  C.  U.S.N.M.  cat.  No.  31482 ; 
U.S.G.S.  coll.  778. 

Cucullaea  sp.  (p.  89). 

Figures  3,  4.  Views  of  a  cast  from  the  Peedee  formation  (Exogyra  costata 
zone),  Black  Rock  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31483;   U.S.G.S.  coll.  3449. 

5.  Cast  of  the  left  valve  of  an  individual  from  the  Peedee  for- 
mation (Exogyra  costata  zone),  north  shore  of  Waccamaw 
Lake,  N.  C.    U.S.N.M.  cat.  No.  31484;  U.S.G.S.  coll.  4146. 
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Figure    1. 

2. 
3. 

4. 


Neniodon  forevifrons  Conrad  (p.  91). 

The  type,  a  left  valve,  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
Coll.  Acad.  Nat.  Sci.  Phila. 

Hinge   of  the  type,  enlarged. 

A  medium  sized  left  valve  from  the  same  locality,  in  the 
Conrad  collection,  U.S.N.M.  cat.  No.  31909. 

The  same,  enlarged. 


Neniodon  punctus  n.  sp.  (p.  93). 

Figure  5.  The  type,  a  left  valve,  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar 
River,  N.   C.    U.S.N.M.   cat.  No.   31485;   U.S.G.S.   coll.  5347. 

Nemodon  neusensis  n.  sp.  (p.  94). 

Figure  6.  The  type,  a  crushed  right  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Auger  Hole  Land- 
ing, Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31486;  U.S.G.S. 
coll.  5353. 

7.  A  small  left  valve,  enlarged,  from  the   same  formation  and 

zone,   Snow  Hill,  N.  C.    U.S.N.M.  cat.  No.  31487;    U.S.G.S. 
coll.  5348. 

8,  9.    A  small  right  valve,  enlarged,  probably  from  Snow  Hill,  N.  C. 

U.S.N.M.  cat.  No.   31503. 

Trigonarca  maconensis  Conrad  (p.  97). 

Figure  10.  The  type,  a  right  valve  from  the  lower  part  of  the  Ripley 
formation  (upper  part  of  Exogyra  ponderosa  zone),  Chun- 
nenugga  Ridge,  Macon  County,  Ala.  Coll.  Acad.  Nat.  Sci. 
Phila. 
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PLATE  XV 

Trigonarca  maconensis  Conrad  (p.  97). 

Figures  1-3.  Views  of  a  right  valve  from  the  lower  part  of  the  Ripley  for- 
mation (upper  part  of  Exogyra  ponderosa  zone),  Lower 
Roods  Bend,  Chattahoochee  River,  Ga.  U.S.N.M.  cat.  No 
31488;  U.S.G.S.  coll.  6401  A. 
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PLATE  XVI 

Trigonarca  maconensis  Conrad  (p.  97). 

Figure  1.  An  imperfect  left  valve,  perforated  with  sponge  borings,  from 
the  Snow  Hill  calcareous  member  (upper  part  of  Exogyra 
ponderosa  zone),  Kerrs  Cove,  Black  River,  N.  C.  U.S.N.M. 
cat.  No.   31489;    U.S.G.S.   coll.   4156. 

2.  Cast  of  a  right  valve  from  the  same  formation  and  zone, 
Bryant  Newkirk's  marl  hole,  Black  River,  N.  C.  U.S.N.M. 
cat.  No.  31490;  U.S.G.S.  coll.  5358. 
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PLATE  XVII 

Trigonarca  sp.  (p.  103). 

Figures  1,  2.  Views  of  a  cast  of  a  left  valve  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponder osa  zone),  "Walkers 
Bluff,  Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31491.; 
U.S.G.S.  coll.  5368. 

Trigonarca  triqwetra  Conrad  (p.  08). 

Figure  3.  Reproduction  of  Conrad's  figure  in  North  Carolina  Geological 
Survey  Report,  vol.  1,  App.  A,  PI.  1,  fig.  7,  1875. 

4,  5.  Views  of  a  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  In  the 
Conrad  collection,  U.S.N.M.  cat.  No.  31910. 

6.  A  left  valve  in  the  same  collection.    U.S.N.M.  cat.  No.  31911. 

7.  A  left  valve  from  the  same  locality.     U.S.N.M.  cat.  No.  31492; 

U.S.G.S.  coll.  785. 
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Figures  1,  2. 


3,  4. 


Trigonarca  elongata  n.  sp.  (p.  100). 

View  of  the. type,  a  left  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponder osa  zone),  Kerrs 
Cove,  Black  River,  N.  C.  U.S.N.M.  cat.  No.  31493;  U.S.G.S. 
coll.   5362. 

Views  of  a  distorted  right  valve  from  the  same  locality  (5362). 
U.S.N.M.  cat.  No.   31494. 


Trigoiiarca  lenoirensis  n.  sp.  (p.  101). 

Figure  5.  A  right  valve,  enlarged,  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Auger  Hole  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31495;  U.S.G.S.  coll. 
5353. 

6.         The    type,    a    right    valve,    enlarged,    from    the    same   locality 
(5353).     U.S.N.M.    cat.    No.    31496. 

Trigonarca  sp.  (p.  108). 

Figure  7.  A  right  valve  from  the  Snow  Hill  member  (upper  part  of 
Exogyra  ponderosa  zone),  Snow  Hill,  N.  C,  in  the  Conrad 
collection.     U.S.N.M.   cat.  No.   31912. 

Trigonarca  sp.  (p.  103). 

Figure  8.  Cast  of  a  left  valve  from  the  lower  part  of  the  Peedee  for- 
mation {Exogyra  costata  zone),  Donohue  Creek  Landing, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31497;  U.S.G.S. 
coll.  5369  A. 

Glycymeris  (2)  greenensis  n.  sp.  (p.  107). 

Figures  9,  10.  View  of  the  type,  a  right  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
Coll.  Acad.  Nat.  Sci.  Phila. 

Glycymeris  wMtleyensis  n,  sp.  (p.  106). 
Figures  11, 12.  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill  mem- 
ber (upper  part  of  Exogyra  ponderosa  zone),  Whiteley 
Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No. 
31498;  U.S.G.S.  coll.  4136. 
13.  A  smaller,  slightly  squeezed  right  valve  from  the  same  lo- 
cality  (4136).     U.S.N.M.  cat.  No.  31499. 
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PLATE  XIX 

Protarca  obliqua  n.  gen.  and  sp.  (p.  104). 

Figures  1-3.  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill  calca- 
reous member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill.  N.  C.    U.S.N.M.  cat.  No.  31500;  U.S.G.S.  coll.  5348. 
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Figures  1,  2. 


3.  4. 


5. 


PLATE  XX 

Striarca  perovalis  (Conrad)   (p.  110). 

Reproduction  of  Conrad's  original  figures  in  Acad.  Nat.  Sci 

Phila.  Proc,  vol.  24,  PI.  2,  fig.  4,   1872. 
Views   of  a   left   valve    (fig.   4,   slightly   enlarged),   from   the 

Snow  Hill  calcareous  member  (upper  part  of  Exogyra  pon- 

derosa  zone),   Snow  Hill,   N.  C,   in  the   Conrad   collection 

U.S.N.M.   cat.   No.   31913. 

A  left  valve  in  the  same  collection,   enlarged.     U.S.N.M    cat. 
No.  31914. 


Striarca  subovalis  n.  sp.  (p.  111). 

Figure  6.  Reproduction  of  Conrad's  original  figure  under  the  preoc- 
cupied name  Breviarca  perovalis,  in  Geol.  Survey  North 
Carolina  Rept.,  vol.  1,  App.  A,  PI.  2,  fig.  3,  1875. 
7,  8.  Views  of  a  left  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C,  in  the 
Conrad   collection.     U.S.N.M.   cat.  No.  31915. 

Striarca  congesta  (Conrad)  (p.  112). 

Figure     9.         Reproduction    of    Conrad's    original    figure    in    Geol.    Survey 
North  Carolina  Rept.,  vol.  1,  App.  A,  PI.  1,  fig.  2,  1875. 

10.  A  right  valve   from  the   Snow   Hill   member    (upper  part  of 

Exogyra  ponderosa  zone),   Snow  Hill,  N.  C.     U.S.N.M.  cat. 
No.  7707. 

10a.  Portion  of  the  surface  of  the  same  specimen  enlarged  to  show 
details  of  sculpture. 

Ll-12.  Views  of  a  left  valve  from  the  same  locality  (fig.  11a  an  en- 
largement to  show  detail  of  sculpture,  and  fig.  12  an  en- 
largement to  show  hingft  detail),  in  the  Conrad  collection. 
U.S.N.M.    cat.   No.   31916 

13.  A  right  valve  from  Snow  Hill,  also  in  the  Conrad  collection. 
U.S.N.M.  cat.  No.  31917. 


Striarca  umbonata  (Conrad)  (p.  114). 

Figure  14.  Reproduction    of    Conrad's    original    figure    in    Geol.    Survey 

North  Carolina  Rept.,  App.  A,  PL  1,  fig.  8,  1875. 

15, 15a.  Views  of  a  left  valve,  enlarged,  from  the  Snow  Hill  cal- 
careous member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill,  N.  C.     U.S.N.M.  cat.  No.  31501;  U.S.G.S.  coll.  5348. 

16.  A  right  valve  from  the  same  locality.     Coll.  Acad.  Nat.  Sci. 

Phila. 
16a.        The  same,  enlarged  to  show  sculpture. 

17.  A  right  valve  from  the  same  locality.     U.S.N.M.  cat.  No.  7700. 

18.  A  left  valve  from  the  same  locality.    The  Conrad  collection, 

U.S.N.M.   cat.   No.   31918. 

19.  The  same,  enlarged  to  show  hinge  detail. 

20.  A  left  valve,  enlarged,  from  the  same  member  and  zone,  Blue 

Banks  Landing,  Tar  River,  N.  C.     U.S.N.M.  cat.  No.  31502; 
U.S.G.S.  coll.  5347. 
20a.       Enlargement  of  a  portion  of  the  surface  of  the  same  specimen. 
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PLATE  XXI 

Striarca  pognei  n.  sp.  (p.  115). 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Auger 
Hole  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31504; 
U.S.G.S.  coll.   5353. 


Figure     3. 


4,  5. 


Striarca  sampsonensis  n.  sp.  (p.  116). 

A  specimen  from  the  Snow  Hill  member  (upper  part  of 
Exogyra  ponderosa  zone),  Black  River,  62^  miles  above 
Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31505;  U.S.G.S.  coll. 
5361. 


Views  of  the  typ* 
cat.  No.  31506. 


from  the  same  locality    (5361).     U.S.N.M. 


Area  (Barbatia)  lintea  (Conrad)  (p.  117). 

Figure     6.  The  type,  a  left  valve,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponderosa  zone),   Snow  Hill,  N.   C.     Coll. 
Acad.  Nat.  Sci.  Phila. 

7,  8.  Views  of  a  large  imperfect  left  valve  from  the  same  member 
and  zone,  Whiteley  Creek  Landing,  Neuse  River,  N.  C 
U.S.N.M.  cat.  No.  31507;    U.S.G.S.   coll.  4136. 

9,  10.  Views  of  a  right  valve,  enlarged,  from  the  same  member  and 
zone,  Snow  Hill,  N.  C.  The  Conrad  collection,  U.S.N.M. 
cat.  No.  31919. 

Area  (Barbatia)  Madenensis  n.  sp.  (p.  121). 

Figures  11, 12.  Views  of  the  internal  cast  and  a  squeeze  of  the  exterior 
mold  of  the  type,  a  right  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Walkers  Bluff, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31508;  U.S.G.S. 
coll.  4145. 
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PLATE  XXII 

Area  (Barbatia)  carolinensis  (Conrad)   (p.  119). 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     Coll.  Acad.  Nat.  Sci.  Phila. 

3.  A  medium  sized  right  valve,  enlarged,  from  the  same  locality. 

The  Conrad  collection,  U.S.N.M.  cat.  No.  31920. 

4,  5.     Casts  from  the  same  member  and  zone,  Whiteley  Creek  Land- 

ing,  Neuse  River,  N.   C.     U.S.N.M.  cat.   Nos.   31509,   31510; 
U.S.G.S.  coll.  4136. 

6.  Squeeze  from  the  mold  of  a  left  valve  from  the  lower  part 
of  the  Peedee  formation  (lower  part  of  Exogyra  costata 
zone),  Donohue  Creek  Landing,  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  No.  31511;   U.S.G.S.  coll.  5369  A. 

Pinna  sp.  (p.  122). 

Figure  7.  A  cast  from  the  Peedee  formation  (Exogyra  costata  zone), 
French  Brothers'  quarry,  Rocky  Point,  Pender  County,  N.C. 
U.S.N.M.  cat.  No.  31512;   U.S.G.S.  coll.  778. 

Pinna  sp.  (p.  122). 

Figure  8.  A  cast  from  the  Snow  Hill  member  (upper  part  of  Exogyra 
ponderosa  zone),  Bryant  Newkirk's  marl  hole,  Black  River, 
N.  C.     U.S.N.M.  cat.  No.  31513;   U.S.G.S.  coll.  5358. 

Gervilliopsis  emmonsi  n.  sp.  (p.  123). 

Figures  9, 11-14.  Views  of  fragments  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone),  Auger  Hole  Landing,  Neuse 
River,  N.  C.  U.S.N.M.  cat.  Nos.  31514-31518;  U.S.G.S.  coll. 
5353. 

10.  View  of  fragment,  enlarged,  from  the  same  member  and  zone, 
Blue  Banks  Landing,  Tar  River,  N.  C.  U.S.N.M.  cat.  No. 
31519;    U.S.G.S.   coll.   5347. 
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PLATE  XXIII 

Pedalion  williardi  n.  sp.  (p.  125), 

Figure  1.  A  cast  with  the  shell  partly  adhering,  from  the  Snow  Hill 
calcareous  member  (upper  part  of  Exogyra  ponderosa  zone), 
Whiteley  Creek  Landing,  Neuse  River.  N.  C.  U.S.N.M. 
cat.  No.   31520;    U.S.G.S.    coll.   5354. 

2,  3.     Side  and  front  edge  views  of  a  cast  from  the  same  locality 
U.S.N.M.  cat.  No.  31521;    U.S.G.S.  coll.   4136. 
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PLATE  XXIV 

Pedalion  williardi  n.  sp.  (p.  125). 

Figure     1.  Internal  view  of  an  imperfect  right  valve  containing  the  cast, 

showing  the  area,  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Whiteley  Creek 
Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31522; 
U.S.G.S.  coll.  4136. 

2.         Similar  view  of  a  less  complete  shell  in  the  same  collection 
(4136).     U.S.N.M.   cat.  No.   31523. 


440J 


PLATE  XXIV 


Photographed    by    W.    O.    Hazard. 
Retouched    by   Marian    G.    Page. 


PLATE  XXV 


|441| 


PLATE  XXV 

Pedalion  sp.  (p.  127), 

Figures  1,  2.  Views  of  an  imperfect  individual  from  the  Snow  Hill  calca- 
reous member  (upper  part  of  Exogyra  ponderosa  zone), 
Neuse  River,  77  miles  above  Wilmington,  N.  C.  U.S.N.M. 
cat.   No.    31525;    U.S.G.S.   coll.    5351. 

Pedalion  williardi  n.  sp.  (p.  125). 

Figure  3.  A  cast  from  the  Snow  Hill  member  (upper  part  of  Exogyra 
ponderosa  zone),  Whiteley  Creek  Landing,  Neuse  River, 
N.  C.     U.S.N.M.  cat.  No.  31524;  U.S.G.S.  coll.  4136. 
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PLATE  XXVI 

Fedalion  bolmesi  n.  sp.  (p.  126). 

Figure     1.  The  type,  a  cast  with  much  of  the  shell  adhering,  from  the 

Peedee  formation  {Exogyra  cosiata  zone),  well  at  Worth's 
ice  factory,  Wilmington,  N.  C,  taken  at  a  depth  of  52  feet 
(29  feet  below  sea  level).  U.S.N.M.  cat.  No.  31526;  U.S.G.S. 
coll.  82S3. 

2.  A    smaller    specimen    from    the    same    source.     U.S.N.M.    cat. 

No.   31527. 

3.  Cast   of  a   right  valve  from   the   same   formation   and   zone, 

bottom  of  phosphate  pit  at  Castle  Hayne,  New  Hanover 
County,  N.  C,  showing  a  partial  print  of  the  ligamental 
grooves.     U.S.N.M.  cat.  No.  31523;  U.S.G.S.  coll.  780. 
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PLATE  XXVII 

Inoceranms  sp.  (p.  180). 

Figure     1.  A  cast  of  a  right  valve  from  the  Peedee  formation    {Exogyra 

costata  zone),  Krooms  Bridge,  Northeast  Cape  Fear  River, 
N.  C.     U.S.N.M.  cat.  No.  31529;  U.S.G.S.  coll.  6782. 

Inoceramus  sp.  (p.  130). 

Figure  2.  A  large  specimen  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Blue  Banks  Land- 
ing, Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31530;  U.S.G.S. 
coll.  5347. 

Inoceramus  sp.  (p.  130). 

Figures  3,  4.  A  right  and  a  left  valve  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponder osa  zone),  Blue  Banks  Land- 
ing, Tar  River,  N.  C.  U.S.N.M.  cat.  Nos.  31531,  31532; 
U.S.G.S.    coll.    5347. 

Pteria  petrosa  (Conrad)  %  (p.  131). 

Figure  5.  A  left  valve,  enlarged,  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponder  osa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31533;  U.S.G.S.  coll.  5348. 

6.  Interior  of  the  same  shell,  enlarged,  showing  the  hinge. 

Pteria  sp.  (p.  133). 

Figure  7.  A  left  valve,  enlarged,  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31534;   U.S.G.S.  coll.  5348. 
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Figure     1. 

2. 
3. 

4. 

5. 
6. 

7. 


Ostrea  knappi  n.  sp.  (p.  133), 

The  type,  a  right  valve,  from  near  the  bottom  (1974-2007  ft.) 
of  well  of  Charleston  Consolidated  Railway  and  Lighting 
Company,  Charleston,  S.  C.  (zone  of  Exogyra  upatoiensis) . 
U.S.N.M.  cat.  No.  31535;  U.S.G.S.  coll.  7778. 

Edge  view  of  the  same  specimen. 

A  less  perfect  right  valve  from  the  same  source.  U.S.N.M. 
cat.   No.    31538;    U.S.G.S.   coll.   7778. 

A  left  valve  from  the  same  source.  U.S.N.M.  cat.  No.  31537; 
U.S.G.S.  coll.  7778. 

Hinge  of  the  same  left  valve. 

Fragment  of  a  large  specimen  from  the  same  source.  U.S.N.M. 
cat.  No.  31538;   U.S.G.S.  coll.  7778. 

Interior  of  a  right  valve  from  the  same  source.  U.S.N.M. 
cat.   No.   31539;    U.S.G.S.   coll.   7778. 


Ostrea  cretacea  Morton  (p.  134). 

Figure  8.  Right  valve  from  near  the  bottom  (1974-2007  ft.)  of  well  of 
Charleston  Consolidated  Railway  and  Lighting  Company. 
Charleston,  S.  C.  (zone  of  Exogyra  upatoiensis).  U.S.N.M. 
cat.  No.  31540;  U.S.G.S.  coll.  7778. 

9,  10.  Views  of  the  type,  a  left  valve,  probably  from  the  Tombigbee 
sand  member  of  the  Eutaw  formation  (lower  part  of  Ex- 
ogyra ponderosa  zone),  Erie  Bluff,  Warrior  River,  Ala. 
Coll.  Acad.  Nat.  Sci.  Phila. 

11,  12.  Left  valves  from  the  same  locality.  U.S.N.M.  cat.  Nos.  31541, 
31542;   U.S.G.S.  coll.  6428. 

13.  Right  valve  in  the  same  collection.     U.S.N.M.  cat.  No.  31543. 

14,  15.  Views  of  an  individual  with  valves  attached,  from  the  same 

locality.    U.S.N.M.  cat.  No.  31544;  U.S.G.S.  coll.  6932. 

16,  17.  Views  of  an  individual  with  valves  attached,  from  well  of  Clar- 
endon Waterworks  Company,  Wilmington,  N.  C,  taken  at 
a  depth  of  720-733  ft.  (Exogyra  ponderosa  zone).  U.S.N.M. 
cat.  No.  28920. 
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PLATE  XXIX 

Ostrea  whitei  n.  sp.  (p.  137). 

Figures  1,  2.  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill,  calca- 
reous member  (upper  part  of  Exogyra  ponderosa  zone), 
Blue  Banks  Landing,  Tar  River,  N.  C.  U.S.N.M.  cat.  No. 
31545;  U.S.G.S.  coll.  4144. 

3.  Interior  of  a  right  valve  from  the  same  locality.   U.S.N.M.  cat. 

No.  31546;  U.S.G.S.  coll.  5347. 

4.  A   shorter,   non-typical  valve   in  the   same   collection    (5347). 

U.S.N.M.  cat.  No.  31547. 

5.  A  distorted  left  valve  in  the  same  collection  (5347).    U.S.N.M. 

cat.  No.  31548. 

Ostrea  blackensis  a.  sp.  (p.  138). 

Figures  6-9.  Exterior  and  interior  views  of  the  right  and  left  valves  of 
the  type,  from  the  Snow  Hill  member  (upper  part  of  Ex- 
ogyra ponderosa  zone),  Kerrs  Cove.  Black  River,  N.  C. 
U.S.N.M.  cat.  No.  31549;  U.S-G.S.  coll.  5362. 
10-12.  Views  of  the  right  and  left  valves  of  another  individual  in 
the  same  collection    (5362).     U.S.N.M.  cat.  No.  31550. 
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PLATE  XXX     . 

Ostrea  sloani  n.  sp.  (p.  142). 

Figures  1,  2.  Views  of  a  specimen  with  valves  attached,  from  the  Snow 
Hill  calcareous  member  (upper  part  of  Exogyra  pon- 
derosa  zone),  Hodge's  old  mill  site,  Zy2  miles  southeast 
of  Mullins,  Marion  County,  S.  C.  U.S.N.M.  cat.  No.  31557; 
U.S.G.S.  coll.  5372. 

3.  The  type,  a  left  valve,  from  the  same  locality.     U.S.N.M.  cat. 

No.  31558. 

4,  5.    Views   of   left   valves,   from   the   Snow   Hill   member    (upper 

part  of  Exogyra  ponderosa  zone),  Kerrs  Cove,  Black  River, 
N.  C.     U.S.N.M.  cat.  Nos.  31559,  31560;    U.S.G.S.  coll.  4156. 

6.         A  distorted  left  valve  from  the  same  locality.     U.S.N.M.  cat. 
No.  31561;   U.S.G.S.  coll.  5362. 

Ostrea  blackensis  n.  sp.  (p.  138). 

Views  of  specimens  from  the  Snow  Hill  member  (upper  part  of 
Exogyra  ponderosa  zone),  Kerrs  Cove,  Black  River,  N.  C.  U.S.N.M. 
cat.  Nos.  31551,  31553-31556;  U.S.G.S.  coll.  5362. 

Figure    7.         A  rather  broad  left  valve. 

8.  A  non-typical,  young  left  valve  re3embling  0.  cretacea  Morton. 

9,  10.  Views  of  the  right  and  left  valves  of  a  typical  individual. 

11.  A  right  valve. 

12,  13.  Views  of  the  left  and  right  valves  of  a  rather  broad  individual. 

14.         A  left  valve  showing  costae  near  the  beak,  which  are  present 
on  some  specimens. 
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PLATE  XXXI 

Ostrea  pratti  n.  sp.  (p.  139). 

Figures  1,  2.  Views  of  the  left  valve  of  the  type,  from  the  Snow  Hill  cal- 
careous member  (upper  part  of  Exogyra  ponderosa  zone), 
Whiteley  Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat. 
No.  31562;   U.S.G.S.  coll.  5354. 
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PLATE  XXXII 

Ostrea  pratti  n.  sp.  (p.  139). 

Figures  1,  2.  Views  of  the  right  valve  of  the  type,  from  the  Snow  Hill 
calcareous  member  (upper  part  of  Exogyra  ponderosa  zone), 
"Whiteley  Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M. 
cat.  No.  31562;    U.S.G.S.  coll.  5354. 
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PLATE  XXXIII 

Ostrea  pratti  n.  sp.  (p.  139), 

Figures  1,  2.  Views  of  the  right  valve  of  an  individual  from  the  Snow 
Hill  calcareous  member  (upper  part  of  Exogyra  ponderosa 
zone),  Contentnea  Creek,  1%  or  2  miles  below  Hookerton, 
Greene  County,  N.  C,  showing  an  open  cavity  at  the  back 
of  the  deeply  excavated  adductor  scar.  U.S.N.M.  cat.  No. 
31563:  U.S.G.S.  coll.  4148. 
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PLATE  XXXIV 

Ostrea  pratti  n.  sp.  (p.  139). 

Figure    1.         Left  valve   of   the   individual,   the   right   valve   of   which   is 
shown  in  Plate  33,  figures  1,  2. 

2.  Front  edge  view  of  the  same  individual,  showing  the  manner 
in  which  the  shell  is  bent  to  the  left  (as  viewed  from  the 
rear). 
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PLATE  XXXV 

Ostrea  pratti  n.  sp.  (p.  189). 

Figure  1.  A  left  valve  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Whiteley  Creek  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31564;  U.S.G.S.  coll. 
5354. 

2.  A  young  left  valve  from  the  same  locality.    U.S.N.M.  cat.  No. 

31565. 

3.  A    medium    sized    right    valve    from    iy2    or    2    miles    below 

Hookerton,     Contentnea     Creek,     Greene     County,     N.     C. 
U.S.N.M.   cat.   No.   31566;    U.S.G.S.   coll.   4148. 
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PLATE  XXXVI 

Ostrea  sp.  (p.  141). 

Figures  1, 2, 4.  Fragments  of  a  large  unnamed  species  from  the  Snow  Hill 
calcareous  member  (upper  part  of  Exogyra  ponderosa  zone), 
the  Gohram  place,  6  miles  northwest  of  Greenville,  Pitt 
County,  N.  C.  U.S.N.M.  cat.  Nos.  31567-31569;  U.S.G.S.  coil. 
8305. 
3.  Hinge  of  a  left  valve  of  the  same  species,  from  the  lower 
part  of  Exogyra  costata  zone),  Donohue  Creek  Landing, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31570;  U.S.G.S. 
coll.  4158. 
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PLATE  XXXVII 

Ostrea  sp.  (p.  141) . 

Large  imperfect  fragment,  probably  of  the  unnamed  species  shown  in  Plate 
36,  from  the  Snow  Hill  calcareous  member  (upper  part  of  Exogyra  ponde- 
rosa  zone),  the  Gohram  place,  6  miles  northwest  of  Greenville,  Pitt 
County,  N.  C;  this  individual  must  have  been  15  or  18  inches  long,  and 
the  figure  is  inserted  to  show  the  great  size  attained  by  the  species. 
U.S.N.M.  cat.  No.  31571;  U.S.G.S.  coll.  8305. 
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PLATE  XXXVIII 

Ostrea  tecticosta  Gabb  (p.  143). 

Figures  1,  2.  Two  left  valves  from  the  Peedee  formation  (Exogyra  costata 
zone),  Jacksons  Hole,  Northeast  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  Nos.  31572,  31573;   U.S.G.S.  coll.  4140. 

3.         A  right  valve,  from  the  same  locality.    U.S.N.M.  cat.  No.  31574. 

4-7.  Two  left  valves  and  two  right  valves  from  the  Peedee  for- 
mation (Exogyra  costata  zone),  Johnsons  Cove,  Northeast 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  Nos.  31575-31578; 
U.S.G.S.  coll.  4133. 

8.  A   left   valve   from   the   Peedee    formation    (Exogyra   costata 

zone),   Burches   Ferry,   Peedee   River,   S.   C.    U.S.N.M.   cat. 
No.  31579;   U.S.G.S.  coll.  4147. 

9.  A  right  valve  from  the  Peedee  formation    (Exogyra  costata 

zone),  Robinsons  Landing,  Cape  Fear  River,  N.  C.    U.S.N.M. 
cat.  No.  31580;  U.S.G.S.  coll.  3356. 

Ostrea  tecticosta  var.  griftonensis  n.  var.  (p.  146). 

Figure  10.  The  type,  a  left  valve,  from  the  Peedee  formation  (Exogyra 
costata  zone),  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton, 
Pitt  County,  N.  C.  U.S.N.M.  cat.  No.  31581;  U.S.G.S.  coll. 
5814. 

11-13.  Other  left  valves  from  the  same  locality.  U.S.N.M.  cat.  Nos. 
31582-31584. 

Ostrea  plnmosa  Morton  (p.  147). 

Figures  14, 15.  Views  of  a  right  valve  from  the  Peedee  formation  (Exogyra 
costata  zone),  Daniels  Landing,  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  No.  31585;  U.S.G.S.  coll.  4154. 

16,  17.  Two  broad,  non-typical  right  valves  from  the  Peedee  formation 
(Exogyra  costata  zone),  Indian  Wells  Landing,  Cape  Fear 
River,  N.  C.  U.S.N.M.  cat.  Nos.  31586,  31587;  U.S.G.S.  coll. 
5370. 
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PLATE  XXXIX 


Figure    1. 


2-4. 


Ostrea  falcata  Morton  (p.  154). 

A  small  left  valve  from  near  the  base  of  the  Peedee  forma 


tion  (Exogyra  costata  zone),  Donohui 
Pear  River,  N.  C.  U.S.N.M.  cat.  No. 
4158. 


Creek  Landing,  Cape 
31588;    U.S.G.S.   coll. 


Views  of  a  nearly  complete  individual  from  the  Peedee  for- 
mation (Exogyra  costata  zone),  Robinsons  Landing,  Gape 
Fear  River,  N.  C.     U.S.N.M.  cat.  No.  31589;  U.S.G.S.  coll.  3356. 

5.  A  left  valve  from  the  Peedee  formation  (Exogyra  costata 
zone),  Neuse  River,  2  miles  above  Kinston,  N.  C.  U.S.N.M. 
cat.  No.  31590;   U.S.G.S.  coll.  4152. 

6-10.  Right  and  left  valves  from  the  Peedee  formation  (Exogyra 
costata  zone),  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton, 
Pitt  County,  N.  C;  fig.  7  is  a  distorted  right  valve.  U.S.N.M. 
cat.  Nos.  31591-31595;   U.S.G.S.  coll.  5814. 


Ostrea  plumosa  Morton  (p.  147). 

Figure  11.  A  right  valve  from   the   Peedee  formation    (Exogyra  costata 

zone),  pits  on  land  of  J.  F.  Brooks,  2  miles  east  of  Grifton, 
Pitt  County,  N.  C.  U.S.N.M.  cat.  No.  31598;  U.S.G.S.  coll. 
5814. 

12.  A  left  valve  attached  to  a  right  valve,  from  the  same  locality. 

U.S.N.M.  cat.  No.  31597. 

13.  A  right  valve  from  the  Snow  Hill  calcareous  member   (upper 

part  of  Exogyra  ponclerosa  zone),  Kerrs  Cove,  Black  River, 
N.  C.     U.S.N.M.  cat.  No.  31598;  U.S.G.S.  coll.  5362. 

14.  15.  A  large  thick  right  valve,  questionably  referred  to  the  species, 

from  the  Peedee  formation  (Exogyra  costata  zone),  Indian 
Wells  Landing,  Cape  Fear  River.  N.  C.  U.S.N.M.  cat.  No. 
31599;    U.S.G.S.    coll.    5370. 


[470] 


PLATE  XXXIX 


11 


^ 


k 


Photographed    by    W.    O.    Hazard. 

Retouched   by   Frances   Wieseb    and   Marian    G.    Page. 


PLATE  XL 


[471] 


PLATE  XL 

Ostrea  subspatulata  Forbes  (p.  158). 

Figures  1,  2.  Views  of  a  right  valve  from  the  Peedee  formation  (Exogyra 
costata  zone),  Northeast  Cape  Fear  River,  58%  miles 
above  Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31600;  U.S.G.S. 
coll.  4149. 
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PLATE  XLI 

Ostrea  subspatulata  Forbes  (p.  158), 

Figure     1  Front  edge  view  of  the  right  valve  shown  in  Plate  40. 

2.  A  young  right  valve  from  the   same  locality.     U.S.N.M.   cat. 

No.  31601. 

3.  Left    valve    of    an    individual    with    valves    attached,    from 

the  Peedee  formation  (Exogyra  costata  zone),  Contentnea 
Creek,  1%  miles  above  Grifton,  N.  C.  U.S.N.M.  cat.  No. 
31602;    U.S.G.S.  coll.  4153. 

4.  Right    valve    from    the    Peedee    formation     (Exogyra    costata 

zone),  Magnolia  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31603;   U.S.G.S.  coll.  4151. 

5.  A  young  right  valve  from  near  the  base  of  the  Peedee  for- 

mation (Exogyra  costata  zone),  Donohue  Creek  Landing, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31604;  U.S.G.S. 
coll.  4158. 
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PLATE  XLII 

Gryphaea  vesicularis  Lamarck  (p.  161). 

Figure  1.  A  left  valve  from  the  Peedee  formation  (Exogyra  costata 
zone),  Northeast  Cape  Fear  River,  N.  C,  67 ^  miles  above 
Wilmington.     U.S.N.M.  cat.  No.  31605;   U.S.G.S.  coll.  4131. 

2.  A  young  left  valve  from  the  same  formation  and  zone,  Jacksons 

Hole,  Northeast  Cape  Fear  River,  N.  C.     U.S.N.M.  cat.  No. 
31606;   U.S.G.S.  coll.  4140. 

3,  4.    Views  of  a  left  valve  from  the  Peedee  formation    (Exogyra 

costata  zone),  Indian  Wells  Landing,  Cape  Fear  River,  N.  C. 
U.S.N.M.   cat.   No.   31607;    U.S.G.S.  coll.   3450. 

5.         A  left  valve  from  the  same  locality.    U.S.N.M.  cat.  No.  31608; 
U.S.G.S.  coll.  5370. 
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PLATE  XLIII 

Gryphaea  vesicularis  Lamarck  (p.  161). 

Figures  1-3.  Young  left  valves  from  the  Peedee  formation  (Exogyra  costata 
zone),  Johnsons  Cove,  Northeast  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  Nos.  31609,  31610;   U.S.G.S.  coll.  4133. 

4.  A  left  valve  from  the  same  formation  and  zone,  Neuse  River, 

2    miles    above   Kinston,   N.    C.     U.S.N.M.    cat.   No.    31611; 
U.S.G.S.  coll.  4152. 

5.  A  young  right  valve  from  the  same  locality   (4152).     U.S.N.M. 

cat.  No.  31612. 

6.  A  right  valve  from  the   same  formation  and   zone,   Jacksons 

Hole,  Northeast  Cape  Fear  River,  N.  C.     U.S.N.M.  cat.  No. 
31613;   U.S.G.S.  coll.   4140. 
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PLATE  XLIV 

Gryphaea  Yesicularls  Lamarck  (p.  161). 

Figure  1.  A  large  right  valve  from  the  Peedee  formation  (Exogyra 
oostata  zone),  Northeast  Cape  Fear  River,  61  miles  above 
Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31614;  U.S.G.S.  coll. 
4130. 

2.         Broken  edge  of  a  large  left  valve  from  the  preceding  locality 
(4130),    showing   growth   layers.    U.S.N.M.    cat.   No.    31615, 
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PLATE  XLV 

Exogyra  iipaioiensis  Stephenson  (p.  164). 

Figures  1,  2.  Views  of  one  of  the  cotypes  from  the  basal  beds  of  the  Eutaw 
formation  {Exogyra  upatoiensis  zone),  Broken  Arrow  Bend, 
Chattahoochee  River,  10*4  miles  below  Columbus,  Ga. 
U.S.N.M.  cat.  No.  31219;    U.S.G.S.  coll.  5384. 

3-5.  Views  of  the  two  left  valves  from  the  Exogyra  upatoiensis 
zone,  well  of  Charleston  Consolidated  Railway  and  Lighting 
Company,  Charleston,  S.  C,  taken  at  a  depth  of  1974-2007 
feet.     U.S.N.M.  cat.  Nos.  31616,  31617;  U.S.G.S.  coll.  7778. 

Exogyra  ponderosa  Koemer  (p.  165). 

Figures  6,  7.  Exterior  and  interior  views  of  the  right  valve  of  an  individual 
with  both  valves  intact,  from  the  Snow  Hill  calcareous 
member  {Exogyra  ponclerosa  zone),  Blue  Banks  Landing, 
Tar  River,  N.  C.     U.S.N.M.  cat.  No.  31618;  U.S.G.S.  coll.  4144. 
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PLATE  XLVI 

Exogyra  ponderosa  Boemer  (p.  165). 

Figures  1,  2.  Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
{Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar  River, 
N    C.     U.S.N.M.   cat.   No.   31619;    U.S.G.S.   coll.  5347. 
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PLATE  XLVII 

Exogyra  ponderosa  Yar.  erraticostata  Stephenson  (p.  171). 

Figure  1.  A  left  valve  from  the  lower  part  of  the  Peedee  formation 
(lower  part  of  Exogyra  costata  zone),  Kellys  Cove  Landing, 
Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31620;  U.S.G.S. 
coll.  3353. 

Exogyra  costata  Say  (p.  173). 

2-4.  Views  of  small  specimens  from  the  Peedee  formation  (Ex- 
ogyra costata  zone),  Johnsons  Cove,  Northeast  Cape  Fear 
River,  N.  C.  U.S.N.M.  cat.  Nos.  31621-31623;  U.S.G.S.  coll. 
4133. 

5.  A  small  left  valve  from  the  upper  part  of  the  Peedee  formation 
(Exogyra  costata  zone),  Hilton  Park,  Wilmington,  N.  C. 
U.S.N.M.  cat.  No.  31624;  U.S.G.S.  coll.  4143. 
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PLATE  XLVIII 

Exogyra  costata  Say  (p.  173). 

Figure  1.  A  small  left  valve  from  the  Peedee  formation  {Exogyra 
costata  zone),  Davis  Landing,  Peedee  River,  S.  C.  U.S.N.M. 
cat.   No.   31625;    U.S.G.S.   coll.  4159. 

2.  A  small  left  valve  from  the  same  formation  and  zone,  North- 

east Cape  Fear  River,   61   miles  above  Wilmington,   N.  C. 
U.S.N.M.  cat.  No.  31626;   U.S.G.S.  coll.  4130. 

3.  A  large  left  valve  from  the  same  formation  and  zone,  Con- 

tentnea  Creek,  iy2  miles  above  Grifton,  Pitt  County,  N.  C. 
U.S.N.M.   cat.   No.   31627;    U.S.G.S.   coll.   4153. 
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Exogyra  costata  var.  spinosa  n.  var.  (p.  179). 

Figures  1,  2.    Views  of  the  type,  a  left  valve,  from  the  Peedee   formation 

(lower  part  of  Exogyra  costata  zone),  Robinsons  Landing, 

Cape  Fear  River,  N.  C.  U.S.N.M.   cat.  No.  31231;   U.S.G.S. 
coll.  3356. 

3,  4.  "Views  of  an  individual  with  valves  attached,  from  the 
Peedee  formation  (lower  part  of  Exogyra  costata  zone), 
Indian  Wells  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31628;  U.S.G.S.  coll.  3450. 

5.  A  right  valve  from  the  same  locality    (3450).     U.S.N.M.  cat. 

No.  31629. 

6.  A   left   valve   from   the   Peedee   formation    {Exogyra   costata 

zone),   Northeast   Cape   Fear  River,   67%    miles  above  Wil- 
mington, N.  C.     U.S.N.M.  cat.  No.  31630;  U.S.G.S.  coll.  4131. 
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PLATE  L 

Exogyra  costata  yar.  spinosa  n.  var.  (p.  179). 

Figure  1.  A  left  valve  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Hodge's  old  mill  site, 
Zy2  miles  southeast  of  Mullins,  Marion  County,  S.  C. 
U.S.N.M.  cat.  No.  31631;   U.S.G.S.  coll.  5372. 

2,  3.  Views  of  the  distorted  left  valve  of  an  individual  from  the 
Snow  Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Iron  Mine  Landing,  Black  River,  N.  C.  U.S.N.M.  cat.  No. 
31632;  U.S.G.S.  coll.  5366. 

4.         Right  valve  of  the  individual  shown  in  the  preceding  figures. 

Exogyra  cancellata  Stephenson  (p.  182). 

Figure  5.  A  waterworn  left  valve  from  the  Peeclee  formation  {Exogyra 
costata  zone),  Black  Rock  Landing,  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  No.  31633;    U.S.G.S.  coll.  3449. 

6.  A  small  left  valve  from  the  same  formation  and  zone, 
Daniels  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M.  cat. 
No.  31634;    U.S.G.S.  coll.  4154. 
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Exogyra  cancellata  Stephenson  (p.  182) , 

Figure  1.  A  left  valve  from  the  Peedee  formation  (Exogyra  costata 
zone),  Kellys  Cove  Landing,  Cape  Fear  River,  N.  C;  the 
cancellated  sculpture  is  well  developed  near  the  beak  on 
the  upper  side  of  the  specimen  where  it  can  not  be  seen 
in  the  illustration.  U.S.N.M.  cat.  No.  31635;  U.S.G.S.  coll. 
3353. 

2.  A  large  left  valve  from  the  same  formation  and  zone,  Indian 
Wells  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No. 
31636:  U.S.G.S.  coll.  3450. 
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PLATE  LII 

Trigonia  bartranii  n.  sp.  (p.  186). 

Figures  1-3  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill  calca- 
reous member  (upper  part  of  Exogyra  ponder osa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31637;  U.S.G.S.  coll.  5348. 
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Trigonia  foartrami  n.  sp.  (p.  186). 
Figure     1.         Portion  of  a  left  valve  from  the  Snow  Hill  calcareous  mem- 
ber   (upper  part  of  Exogyra  vonderosa  zone),   Snow   Hill, 
N.   C.     U.S.N.M.   cat.  No.  31638;    U.S.G.S.  coll.  785. 

2-4.  Views  of  incomplete  specimens  from  the  same  member  and 
zone,  Contentnea  Creek,  6  miles  below  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  Nos.   31639-31841;    U.S.G.S.  coll.  4142. 

Trigonia  marionensis  n.  sp.  (p.  188). 

Figure  5.  Cast  of  the  type,  a  right  valve,  with  part  of  the  shell  substance 
adhering,  from  the  Snow  Hill  member  (upper  part  of  Ex- 
ogyra vonderosa  zone),  Hodge's  old  mill  site,  Zy2  miles 
southeast  of  Mullins,  Marion  County,  S.  C.  U.S.N.M.  cat. 
No.   31642;    U.S.G.S.   coll.   5372. 

8-8.  Other  imperfectly  preserved  specimens  from  the  same  locality 
(5372);  the  posterior  part  of  the  shell  is  best  shown  by 
figure  7.     U.S.N.M.  cat.  Nos.  31643,  31644,  31645. 
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PLATE  LIV 

Trigonia  eufaulensis  Gabb  (p.  189). 
Figure    1.         Right  valve  of  a  nearly  perfect  individual  from  the  upper 
part    of    the    Ripley    formation     (Exogyra    costata    zone), 
Eufaula,  Ala.   (the  type  locality).    U.S.N.M.  cat.  No.  31070; 
U.S.G.S.  coll.  854. 

2,  3.     Views  of  a  left  valve  in  the  same  collection   (854). 

4.  A  cast  from   the  Peedee   formation    (Exogyra  costata  zone), 

Northeast  Cape  Fear  River,  58%  miles  above  Wilmington, 
N.  C.     U.S.N.M.  cat.  No.  31646;  U.S.G.S.  coll.  4149. 

5.  Cast   of  a   right   valve   from   the   same   formation   and   zone, 

Krooms  Bridge,  Northeast  Cape  Fear  River,  N.  C.    U.S.N.M. 
cat.   No.   31647;    U.S.G.S.   coll.   6782. 

6.  Squeeze  from  the  outside  mold  of  a  portion  of  the  same  in- 

dividual (6782). 

Trigonia  haynensis  n.  sp.  (p.  191). 


Figure  7.  A  squeeze  from  the  type,  a  mold  of  a  left  valve,  from  the 
upper  part  of  the  Peedee  formation  (Exogyra  costata  zone), 
lowest  layer  in  a  quarry  at  Castle  Hayne,  New  Hanover 
County,  N.  C.     U.S.N.M.  cat.  No.  31648;   U.S.G.S.  coll.  780. 

8.  A  squeeze  from  a  mold  of  a  right  valve  in  the  same  for- 
mation and  zone,  lowest  layer  in  French  Brothers'  quarry, 
Rocky  Point,  Pender  County,  N.  C.  U.S.N.M.  cat.  No. 
31649;    U.S.G.S.    coll.    778. 


Cast  of  a  right  valve  from  the  same  locality  (778) 
cat.  No.  3165.0. 


U.S.N.M. 


Figure  10. 


11. 


Pecten  bellisculptus  (Conrad)   (p.  193). 

A  specimen  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Auger  Hole  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31651;  U.S.G.S.  coll. 
5353. 

A  right  valve  from  the  same  member  and  zone,  Snow  Hill, 
N.  C.     U.S.N.M.  cat.  No,  31652;   U.S.G.S.  coll.  785. 
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Figures  1,  2. 


4,  5. 


Pecten  clift'woodensis  Weller  (p.  198). 

Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The   Conrad  collection,  U.S.N.M.   cat.  No.  31921. 

A  left  valve  from  the  same  locality.  U.S.N.M.  cat.  No.  31653; 
U.S.G.S.  coll.  785. 

Right  valves  from  the  same  member  and  zone,  Kerrs  Cove, 
Black  River,  N.  C.  U.S.N.M.  cat.  Nos.  31654,  31655;  U.S.G.S 
coll.  5362. 


Pecten  simplicius  Conrad  (p.  199). 

Figures  6,  7.  Views  of  a  left  valve  (fig.  7,  enlarged),  from  the  Ripley 
formation  (Exogyra  costata  zone),  Owl  Creek,  Tippah 
County,  Miss.     U.S.N.M.   cat.   No.   20682;    U.S.G.S.   coll.   707. 

8.  A  right  valve  in  the  same  collection  (707). 

9.  A  rather  large  left  valve  from  the  upper  part  of  the  Ripley 

formation  (Exogyra  costata  zone),  Mercers  Mill  Creek,  near 
Georgetown,  Ga.     U.S.N.M.  cat.  No.  31656;  U.S.G.S.  coll.  5417. 

10.  A  right  valve  from  the  upper  part  of  the  Peedee  formation 

(Exogyra  costata  zone),  Worth's  ice  factory  well,  Wil- 
mington, N.  C,  taken  at  a  depth  of  52  feet  (29  feet  below 
sea  level).     U.S.N.M.  cat.  No.  31657;   U.S.G.S.  coll.  8283. 

11.  A   left    valve    from    the    Peedee    formation    (Exogyra    costata 

zone),  Neuse  River,  34%  miles  above  New  Bern,  N.  C. 
U.S.N.M.  cat.  No.  31658;   U.S.G.S.  coll.  4137. 

Pecten  mississippiensis  Conrad  (p.  201). 

Figure  12.  A  right  valve  from  the  Ripley  formation    (Exogyra   costata 

zone),  Bullock's  mill  near  Dumas,  Tippah  County,  Miss. 
U.S.N.M.  cat.  No.  20723;    U.S.G.S.  coll.   708. 

13.  A  left  valve  in  the  same  collection  (708). 

14.  Interior  of  a  right  valve  from  the  upper  part  of  the  Ripley 

formation  (Exogyra  costata  zone),  Eufaula,  Ala.  U.S.N.M. 
cat.  No.  31659;    UjS.G.S.  coll.  854. 

15.  An  incomplete  left  valve  from  the  Peedee  formation  (Exogyra 

costata  zone),  Northeast  Cape  Fear  River,  §6Vo  miles  above 
Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31660;  U.S.G.S.  coll. 
4161. 

Pecten  sp.  (p.  207). 

Figure  16.  Squeeze   from   a  mold   showing  a   portion   of  the  surface   of 

a  specimen,  too  imperfect  for  identification,  which  may  be 
P.  quinquenarius  Conrad,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Hodge's 
old  mill  site,  3^  miles  southeast  of  Mullins,  Marion  County. 
S.  C.    U.S.N.M.  cat.  No.  31661;  U.S.G.S.  coll.  5372. 
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Pecten  berryi  n.  sp.  (p.  197). 

Figure     1.  The  type,  a  left  valve,  from  the  Snow  Hill  calcareous  member 

(upper  part  of  isxogyra  ponclerosa  zone),  Whiteley  Creek 
Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31662; 
U.S.G.S.   coll.   5354. 

2,  3.     Fragment    of    a   right   valve   and    a   large    left   valve    in    the 
same  collection    (5354).     U.S.N.M.  cat.  Nos.   31663,  31664. 
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Pecten  venustus  Morton  (p.  204). 

Figure  1.  A  left  valve,  enlarged,  from  the  upper  part  of  the  Selma 
chalk  (Exogyra  costata  zone),  l1/^  miles  northeast  of  Hous- 
ton, Miss.    U.S.N.M.  cat.  No.  31665;  U.S.G.S.  coll.  6849. 

2,  3.    A  right  valve  and  an  enlargement  of  the  same,  in  the  same 
collection   (6849).     U.S.N.M.  cat.  No.  31666. 

4.  Interior    of   a   left    valve,    enlarged,    in    the    same    collection 

(6849).     U.S.N.M.   cat.  No.   31667. 

5.  A   left   valve   from   the   Peedee    formation    (Exogyra   costata 

zone),  well  of  Charleston  Consolidated  Railway  and  Light- 
ing Company,  Charleston,  S.  C,  taken  at  a  depth  of  1540- 
1550  feet.    U.S.N.M.  cat.  No.  31668;  U.S.G.S.  coll.  7763. 


Figure    6. 


7. 


Pecten  kilgardi  n.  sp.  (p.  206). 

The  type,  a  right  valve,  from  the  Ripley  formation  (Exogyra 
costata  zone),  public  road  a  quarter  of  a  mile  east  of 
Troy,  Pontotoc  County,  Miss.  U.S.N.M.  cat.  No.  31669; 
U.S.G.S.  coll.  6471. 

Fragment  of  a  specimen  from  the  Peedee  formation  (Ex- 
ogyra costata  zone),  Northeast  Cape  Fear  River,  58% 
miles  above  Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31670; 
U.S.G.S.  coll.  4149. 


Figure     8. 


9. 


Pecten  berryi  n.  sp.  (p.  197). 

A  right  valve  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponder osa  zone),  Whiteley  Creek  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31671;  U.S.G.S.  coll. 
4136. 


A    left    valve    from    the    same 
31672;    U.S.G.S.   coll.   5354. 


locality.      UjS.N.M.    cat.    No. 


Figure  10. 


11. 


Lima  kerri  n.  sp.  (p.  209). 

A  right  valve  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M 
cat.   No.   31673:    U.S.G.S.   coll.    5348. 

The  tvpe,  a  left  valve  in  the  same  collection,  enlarged  (5348). 
U.S.N.M.   cat.  No.   31674. 


Plicatula  clarki  n.  sp.  (p.  208). 

Figure  12.  The  type,  a  left  valve,  enlarged,  from  the  Snow  Hill  member 

(upper  part  of  Exogyra  ponderosa  zone),  Auger  Hole  Land- 
ing, Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31675;  'rS^S. 
coll.  5353. 
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Figure     1. 


2,  3. 


Lima  oxypleura  (Conrad)   (p.  210; . 

One  of  the  types,  a  left  valve,  probably  the  specimen 
figured  by  Conrad,  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
Coll.  Acad.  Nat.   Sci.   Phila. 


A  left  and  a  right  valve  from  the  same 
Auger  Hole  Landing,  Neuse  River,  N. 
Nos.    31676,    31677;    U.S.G.S.    coll.    5353. 


member   and   zone, 
C.      U.S.N.M.    cat. 


Lima  acutllineata  (Conrad)  (p.  215). 
Figure     4.  A    left    valve    from    the    Ripley    formation    {Exogyra    costata 

zone),    Owl    Creek     (the    type    locality    of    the    species),    3 

miles  northeast  of  Ripley,  Tinpah  County,  Miss.  U.S.N.M. 
cat.  No.  20665;   U.S.G.S.  coll.  707. 

details  of  sculpture. 

5.  A  right  valve  in  the  same  collection   (707),  enlarged  to  show 

6.  Interior   of  a   left  valve   in   the   same   collection    (707). 

7.  Hinge  of  a  right  valve  in  the  same  collection  (707),  enlarged. 

8.  Cast  of  an  imperfect  right  valve  -from  the  Peedee  formation 

{Exogyra  costata  zone),  Davis  Landing,  Peedee  River,  S.  C 
U.S.N.M.  cat.  No.  31678;   U.S.G.S.  coll.  4159. 

9.  Cast   of  an  imperfect  left  valve  with  shell  partly  adhering, 

from  the  Peedee  formation  {Exogyra  costata  zone),  Mag- 
nolia Quarry,  Cape  Fear  River,  15  miles  above  Wilmington. 
N.   C.     U.SN.M.  cat.  No.  31679;    U.S.G.S.  coll.  8281. 

Lima  reticulata  Forbes  (p.  212). 

Figures  10-13.  Views  of  specimens  from  the  Peedee  formation  {Exogyra 
costata  zone),  Johnsons  Cove,  Northeast  Cape  Fear  River, 
N.  C;  figure  13  is  an  enlargement  of  figure  12,  to  show 
sculpture.    U.S  N.M.  cat.  Nos.  31680-31682;  U.S.G.S.  coll.  4133. 

14,  15.  Views  of  a  nearly  perfect  right  valve  from  the  upper  part 
of  the  Ripley  formation  {Exogyra  costata  zone),  Chatta- 
hoochee River,  2  miles  below  Eufaula,  Ala.  U.S.N.M.  cat. 
No.   31683;    U.S.G.S.  coil.  857. 

Lima  pelagica  var.  covensis  n.  var.  (p.  211). 

Figure  16.  A  right  valve  from   the  Peedee  formation    {Exogyra  costata 

zone),  Johnsons  Cove,  Northeast  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  No.   31684;    U.S.G.S.  coll.  4133. 

17,  18.  The  type,  a  left  valve,  and  an  enlargement  of  the  same  to 
show  details  of  sculpture,  in  the  same  collection  (4133). 
U.S.N.M.  cat.  No.  31685. 
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Anomia  linifera  Conrad  (p.  220). 

Figures  1,  2.  The  cotypes,  a  left  and  probably  a  right  valve,  from  the 
Snow  Hill  calcareous  member  (upper  part  of  Exogyra  pon- 
derosa  zone),  Snow  Hill,  N.  C.  The  Conrad  collection, 
U.S.N.M.   cat.  Nos.   31922,  31923. 

Anoniia  iintea  Conrad  (p.  220). 

Figure     3.  A  left  valve,   probably  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponderosa  zone),  questionably  from  "The 
Barn,  Cape  Fear  River,"  N.  C.  The  Conrad  collection, 
U.S.N.M.   cat.  No.  31924. 

4-6.  Left  valves  from  the  Snow  Hill  member  (upper  part  of  Ex- 
ogyra ponderosa  zone),  Kerrs  Cove,  Black  River,  N.  C. 
U.S.N.M.  cat.  Nos.  31686-31688;   U.S.G.S.  coll.  5362. 

7.  Interior   of  a  right  valve  from  the  same  member  and  zone, 

Hatchers  Reaches,  Black  River,  N.  C.  U.S.N.M.  cat.  No. 
31689;   U.S.G.S.  coll.  5365. 

Anomia  Iintea  var.  donohuensis  n.  Tar.  (p.  222). 

Figure  8.  The  type,  a  left  valve,  from  the  lower  part  of  the  Peedee 
formation  (lower  part  of  Exogyra  costata  zone),  Donohue 
Creek  Landing,  Cape  Fear  River,  N.  C  U.S.N.M.  cat.  No 
31690;  U.S.G.S.  coll.  5369. 

Anomia  olmstedi  n.  sp.  (p.  217). 

Figures  9-12.  Views  of  left  valves  from  the  iSnow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  Figure 
9a  is  an  enlarged  drawing  of  the  resilifer  of  the  shell 
shown  in  figure  9;  figure  11  is  the  type  specimen.  U.S.N.M. 
cat.  Nos.  31691-31694;   U.S.G.S.  coll.  785. 

13.  Interior  of  a  left  valve   from   the   same  locality.     U.S.N.M. 

cat.   No.    31695;    U.S.G.S.    coll.    5348. 

14.  A  left  valve  from  the  same  member  and  zone,  Blue  Banks 

Landing,  Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31696;  U.S.G.S. 
coll.  4144. 


•510] 


PLATE  \AX 


9a 


0&*\t 


10 


Photographed    by    W.    O.    Hazard. 
Retouched   by   Francks   WlESER. 


PLATE  LX 


[511] 


PLATE  LX 

Anemia  tellinoides.  Morton  (p.  223), 

Figures  1,  2.  Views  of  the  type,  a  left  valve  from  "New  Jersey."  Coll. 
Acad.  Nat.  Sci.  Phila. 

3,  4.  Exterior  and  interior  of  a  left  valve  from  the  upper  part 
of  the  Selma  chalk  {Exogyra  costata  zone),  Bartons  Bluff, 
Tombigbee  River,  Ala.  U.S.N.M.  cat.  No.  31697;  U.S.G.S. 
coil.   6437. 

5.  A   larger   left   valve   from   the    same   locality.     U.S.N.M.   cat. 

No.   31698. 

6.  A  slightly  distorted  left  valve  from  the  same  formation  and 

zone,  public  road  6  miles  north  of  Livingston,  Ala.  U.S.N.M. 
cat.   No.   31699;    U.S.G.S.   coll.   6805. 

7.  A  left  valve   from   the   lower   part   of   the   Peedee  formation 

{Exogyra  costata  zone),  Daniels  Landing,  Cape  Fear  River, 
N.  C.     U.S.N.M.  cat.  No.  31700;   UjS.G.S.  coll.  4154. 

Anomla  fulleri  n,  sp.  (p.  225). 

Figure     8.  The  type,  probably  a  left  valve,  from  the  Peedee  formation 

{Exogyra  costata  zone),  Magnolia  Landing,  Cape  Fear 
River,  N.   C.     U.S.N.M.   cat.  No.  31701;    U.S.G.S.  coil.  4151. 

Aiiomia  %  fearensis  n.  sp.  (p.  232). 

Figure     9.  The  type,  a  left  valve,  enlarged,  from  the  Peedee  formation 

{Exogyra  costata  zone),  Magnolia  Landing,  Cape  Fear 
River,  N.  C.     U.S.N.M.   cat.   No.   31702;    U.S.G.S.   coll.  4151. 

Anomia  argentarla  Morton  (p.  226). 

Figure  10.  A  large  left  valve  from  the  Peedee  formation  {Exogyra  costata 
zone),  Jacksons  Hole,  Northeast  Cape  Fear  River,  N.  C. 
U.S.N.M.   cat.   No.   31703;    U.S.G.S.   coll.  4140. 

11.  A    flattened    left    valve    from    the    lower    part    of   the    Peedee 

formation  {Exogyra  costata  zone),  Donohue  Creek  Land- 
ing, Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31704;  U.S.G.S. 
coll.  4158. 

12,  13.  Views  of  a  left  valve,  enlarged  to  show  detail,  from  the  Peedee 

formation  {Exogyra  costata  zone),  Northeast  Cape  Fear 
River,  58%  miles  above  Wilmington.  U.S.N.M.  cat.  No. 
31705;    U.S.G.S.  coll.  4149. 

14.  A  distorted  left  valve  from  the  same  formation  and  zone, 
Northeast  Cape  Fear  River,  61  miles  above  Wilmington, 
N.  C.    U.S.N.M.  cat.  No.  31708;  U.S.GjS.  coll.  4130. 

Anomia  andersoni  Mazjck  and  Yodges  (p.  232). 

Figures  15, 16.  Reproduction  of  the  original  figures  in  Acad.  Nat.  Sci.  Phila. 
Proc,  vol.  30,  p.  272,  text  figures  1,  2,  1878. 
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Paranomia  scabra  (Morton)   (p.  234). 

Figure  1.  A  right  valve  from  the  Peedee  formation  {Exogyra  costata 
zone),  Northeast  Cape  Fear  River,  66Vo  miles  above  Wil- 
mington, N.  C.     U.S.N.M.  cat.  No.  31707;  U.S.G.S.  coll.  4161. 

2,  3.  Left  or  upper,  and  right  or  lower,  valves  of  an  individual 
from  the  upper  part  of  the  Selma  chalk  (Exogyra  costata 
zone),  Epes  road,  4%  miles  northeast  of  Livingston,  Ala. 
U.S.N.M.   cat.   No.   31708;    U.S.G.S.   coll.   6804. 

4.  Interior    of    a    lower    valve    in    the    same    collection    (6804), 

U.S.N.M.  cat.  No.  31709.  This  is  the  usual  appearance  of 
the  right  valve,  which  on  most  specimens  has  lost  a 
rather  thick  inner  shell  layer. 

Modiolus  liatclserensls  n.  sp.  (p.  238). 

Figures  5,  6.  Cast  of  the  type,  a  left  valve,  with  the  shell  substance 
partly  adhering,  and  a  squeeze  made  from  the  mold  of  a 
portion  of  the  surface  of  the  same  individual,  from  the 
Snow  Hill  calcareous  member  (upper  part  of  Exogyra  pon- 
derosa  zone),  Hatchers  Reaches,  Black  River,  N.  C. 
U.S.N.M.   cat.  No.   31710;    U.S.G.S.  coll.  5365. 


[51< 


PLATE  LX1 


Photographed    by    W.    O.    Hazaki 

Retouched   by   Frances   WlKSEE. 


PLATE  LXII 


[5151 


PLATE  LXII 

Crenella  serica  Conrad  (p.  241). 
Figures  1,  2.     Views   of  a  left  valve  from  the   Peedee  formation    {Exogyra 
costata  zone),  Davis  Landing,  Peedee  River,  S.  C.     U.S.N.M. 
cat.  No.  31711;   U.S.G.S.  coll.  4159. 

Crenella  mitcbelli  n.  sp.  (p.  240). 

Figure  3.  The  type,  a  right  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Iron 
Mine  Landing,  Black  River,  N.  C.  U.S.N.M.  cat.  No.  31712; 
U.S.G.S.  coll.  5366. 

Litliopliaga  earolinensis  (Conrad)    (p.  243). 

Figure     4.  Reproduction    of   Conrad's   original    figure   in   Geol.     Survey 

North  Carolina  Rept.,  vol.   1,  App.  A,  PL   1,  fig.  6,  1875. 

5,  6.  Right  and  left  valves,  enlarged,  of  an  individual  from  the 
Snow  Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill;  N.  C.  This  and  the  other  specimens  figured 
were  found  in  borings  in  the  thick  shells  of  Gyprimeria 
gabU  n.  sp.     U.S.N.M.  cat.  No.   31713;    U.S.G.S.  coll.  785. 

7,  8.  Interior  views  of  the  left  and  right  valves  of  an.  individual 
in  the  same  collection  (785).     U.S.N.M.  cat.  No.  31714. 

9.  Front  end  view  of  an  individual  in  the  same  collection  (785). 

U.S.N.M.   cat.  No.   31715. 

Dreissensia  nasnta  (Conrad)   (p.  244). 

Figure  10.  Reproduction  of  Conrad's  figure  in  Geol.  Survey  North  Caro- 

lina Rept,  vol.  1,  App.  A,  PL  1,  fig.  9,  1875. 
11,  12.  Left    valves    from    the    Snow    Hill    member    (upper    part    of 
Exogyra    ponderosa    zone),    Snow    Hill,    N.    C.      Figure    11 
is   enlarged   to   show   the   prodissoconch.     The    Conrad   col- 
lection, U.S.N.M.  cat.  Nos.  31925,  31926. 

Dreissensia  (?)  condeeorata  (Conrad)  (p.  245). 

Figure  13.  Reproduction    of    Conrad's    original    figure    in    Geol.    Survey 

North  Carolina  Rept.,  vol.  1,  App.  A,  PL  1,  fig.  10,  1875. 

Inoperna  earolinensis  Conrad  (p.  239). 

Figure  14.  The  type,  a  right  valve,  from  the  Snow  Hill  calcareous  mem- 

ber   (upper   part    of   Exogyra   ponderosa   zone),    Snow   Hill, 
N.   C.     The   Conrad   collection,   U.S.N.M.    cat.   No.   31927. 

Pholadomya  ironensis  n.  sp,  (p.  247). 

Figures  15, 16.  Views  of  the  type,  the  cast  of  a  right  valve,  from  the  Snow 
Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Iron  Mine  Landing,  Black  River,  N.  C.  U.S.N.M.  cat.  No. 
31716;    U.S.G.S.  coll.  5366. 

Fholadomya  yaricosta  n.  sp.  (p.  246). 

Figures  17-19.  Views  of  the  type,  a  cast,  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone).  Walkers  Bluff,  Cape  Fear 
River,  N.  C.     U.S.N.M.  cat.  No.  31717;    U.S.G.S.  coll.  5368 


PLATE  LXII 


Photographed    by    W.    O.    Hazard. 
Retouched  by  Frances  Wieser. 


PLATE  LXIII 


34 

[517. 


PLATE  LXIII 

Pholadomya  littlei  Gabb  (p.  247). 

Figures  1,  2.  Views  of  a  cast  from  the  upper  part  of  the  Peedee  formation 
(Exogyra  costata  zone),  French  Brothers'  quarry,  Rocky 
Point,  Pender  County,  N.  C.  U.S.N.M.  cat.  No.  31718; 
U.S.G.S.  coll.  8280. 

3.  Clay   squeeze   made   from    a  portion   of  a  mold   questionably 

regarded  as  a  young  individual  of  this  species,  from  French 
Brothers'  quarry.  U.S.N.M.  cat.  No.  31719;  U.S.G.S.  coll, 
778. 

4.  Internal   cast   of   the   same   individual    (778). 
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Pholadomya  littlei  Gabb  (p.  247). 

Figures  1,  2.  Views  of  one  of  the  cotypes,  a  cast  with  the  shell  partly 
adhering,  from  the  upper  part  of  the  Ripley  formation  (up- 
per part  of  Exogyra  costata  zone),  Pataula  Creek,  Clay 
County,  Ga.;  figure  2  shows  the  ligament  partly  preserved. 
Coll.  Acad.  Nat.  Sci.  Phila. 
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Periploma  whiteleyensis  n.  sp.  (p.  249), 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponclerosa  zone),  Whiteley 
Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  SI720; 
U.S.GiS.  coll.  5354. 

Liopistlia  protexta  (Conrad)    (p.  250). 

Figure     3.  Cast    of   a   left   valve   from   the  Peedee   formation    (Exogyra 

costata  zone),  Burches  Ferry,  Peedee  River,  S.  C.    U.S.N.M. 

cat.  No.  31722;    U.S.G.S.  coll.  3550. 


Figures  4,  5. 


7,  8. 


Liopistlia  (Cymella)  bella  (Conrad)  (p.  253). 

Views  of  the  cast  of  a  left  valve  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31723;  U.S.G.S.  coll.  5348. 

A  right  valve  from  the  same  locality  with  most  of  the  shell 
adhering.     U.S.N.M.   cat.   No.   31724;    U.S.G.S.    coll.    785. 

Fragments  of  a  right  valve,  and  a  left  valve,  with  most  of 
the  shell  adhering,  in  the  same  collection  (785).  U.S.N.M. 
cat.  Nos.  31725,  31726. 


Liopistlia  (Cymella)  Ironensis  n.  sp.  (p.  255). 

Figure     9.  The  type,  a  left  valve,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponclerosa  zone),  Iron  Mine  Landing,  Black 
River,  N.  C.     U.S.N.M.  cat.  No.   31727;    U.S.G.S.   coll.  5366. 

Pholadomya  littlei  Gabb  (p.  247). 

Figure  10.  One    of   the   cotypes,    a   large   cast,   from    the   upper   part   of 

the  Ripley  formation  (upper  part  of  Exogyra  costata  zone), 
Pataula  Creek,  Clay  County,  Ga.    Coll.  Acad.  Nat.  Sci.  Phila. 
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Veniella  conradi  (Morton)   (p.  257). 

Figures  1-3.  Specimens  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Auger  Hole  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  Nos.  31728-31730;  U.S.G.S. 
coll.  5353. 

4,  5.  Interior  views  of  a  left  and  of  a  right  valve  from  the  Ripley 
formation  (Exogyra  costata  zone),  Owl  Creek,  3  miles  north- 
east of  Ripley,  Tippah  County,  Miss.  U.S.N.M.  cat.  No. 
20677;   U.S  G.S.  coll.  707. 

Yeniella  mnllinensis  n.  sp.  (p.  262). 

Figures  6-8.  Casts  with  shell  substance  partly  adhering  (fig.  6,  the  type), 
from  the  Snow  Hill  member  (upper  part  of  Exogyra  ponder- 
osa  zone),  Hodge's  old  mill  site,  3%  miles  southeast  of 
Mullins,  Marion  County,  S.  C.  U.S.N.M.  cat.  Nos.  31731- 
31733;   U.S.G.S.  coll.  5372. 

Yeniella  (Etea)  carolinensis  (Conrad)   (p.  264). 

Figures  9,  10.  Views  of  a  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  North  Carolina,  probably 
from  Snow  Hill.     U.S.N.M.  cat.  No.  7702. 

11.  The  type,  a  left  valve,  from  Snow  Hill,  N.  C.     Coll.  Acad.  Nat. 

Sci.  Phila. 

12.  A  left  valve  from  the  same  locality,  in  the  Conrad  collection. 

U.S.N.M.    cat.    No.   31928. 

Veniella  (Etea)  carolinensis  var.  aspera  n.  yar.  (p.  266). 

Figures  13,  14.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  from  North  Caro- 
lina, probably  from  Snow  Hill.     U.S.N.M.  cat.  No.  7715. 

15.         A   smaller  left  valve  from   the   same   zone  and   member   and 
probably  from  the  same  locality.     U.S.N.M.  cat.  No.   31734. 

Crassatellites  carolinensis  (Conrad)  (p.  269). 

Figure  16.  Reproduction  of  Conrad's  original  figure  in  Geol.  Survey  North 

Carolina  Rept.,  vol.  1,  App.  A,  PI.  2,  fig.  24,  1875. 

17.  A  left  valve  from  the  Snow  Hill  calcareous  member    (upper 

part   of  Exogyra  ponderosa  zone),   Snow   Hill,  N.   C.     The 
Conrad  collection,  U.S.N.M.  cat.  No.  31929. 
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Crassatellites  neusensis  n.  sp.  (p.  270). 

Figure  1.  The  type,  a  right  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponder osa  zone),  Whiteley 
Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31735; 
U.S.G.S.  coll.  5354. 


Left  valves  in  the  same  collection   (5354), 
31736,  31737. 


U.S.N.M.  cat.  Nos. 


Crassatellites  hodgei  n.  sp,  (p.  271). 

Figure     4.  The  type,  a  left  valve,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponderosa  zone),   Snow  Hill,  N.   C.     The 
Conrad  collection,  U.S.N.M.  cat.  No.  31930. 

5,  6.     Views  of  a  left  valve  in  the  same  collection.     U.S.N.M.   cat. 
No.  31931. 

7.  A  left  valve  from  the  same  locality,  U.S.N.M.  cat.  No.  31738. 

8,  9.    Views  of  a  right  valve  in  the  preceding  collection.     U.S.N.M. 

cat.  No.  31739. 


Crassatellites  (?)  comadi  (Whitfield)   (p.  274). 

Figure  10.  A  left  valve,   enlarged,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponder  osa  zone),  Snow  Hill,  N.  C.    U.S.N.M. 
cat.   No.   31740;    U.S.G.S.   coll.   5348. 

11,  12.  Views  of  a  left  valve  i^  the  same  collection  (5348).    U.S.N.M. 
cat.  No.  31741. 


13. 


14. 


15. 


16. 


Hinge  of  a  left  valve  in  the  same  collection,  enlarged   (x  8) 
to  show  details    (5348).     U.S.N.M.  cat.  No.  31902. 


in  the  same  collection   (5348). 


A  small  right  valve,  enlarged, 
U.S.N.M.  cat.  No.  31742. 

Dorsal    view    of    a    small    complete    individual    in    the    same 
collection    (5348).     U.S.N.M.  cat.  No.  31743. 

Hinge  of  a  right  valve,  enlarged  (x  5),  from  the  same  locality. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31932. 


Crassatellites  newkirkensis  n.  sp.  (p.  268). 

Figures  17, 18.  Views  of  the  type,  a  slightly  crushed  individual  from  the 
Snow  Hill  calcareous  member  (upper  part  of  Exogyra  pon- 
der osa  zone),  Bryant  Newkirk's  marl  hole,  Black  River,  N.  C. 
U.S.N.M.  cat.  No.  31744;    U.S.G.S.  coll.  5358. 

19.  Cast  of  a  right  valve  with  shell   substance  partly  adhering, 

from  the  same  member  and  zone,  Black  River,  64  miles 
above  Wilmington,  N.  C.  U.S.N.M.  cat.  No.  31745;  U.S.G.S. 
coll.  5359. 
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Crassatellites  roodensis  n,  sp,  (p.  278). 

Figure  1.  Left  valve  from  the  lower  part  of  the  Ripley  formation 
(upper  part  of  Exogyra  yonder osa  zone),  Roods  Lower  Bend, 
Chattahoochee  River,  Ga.  U.S.N.M.  cat.  No.  31746;  U.S.G.S. 
coll.  6401. 

2.  The  type,   a  left  valve,  from  the  same  formation  and  zone, 

Woolridge  Landing  (Roods  Upper  Bend),  Chattahoochee 
River,  Ga.     U.S.N.M.  cat.  No.  31747;   U.S.G.S.  coll.  5396. 

3,  4.    A    right    and   a    left    valve    from    the    Snow    Hill    calcareous 

member  (upper  part  of  Exogyra  ponderosa  zone),  Hodge's 
old  mill  site,  Zy2  miles  southeast  of  Mullins,  Marion  County, 
S.   C.     U.S.N.M.  cat.  Nos.   31748,   31749;    U.S.G.S.   coll.   5372. 

Crassatellites  sp.  (p.  277). 

Figures  5,  6.  Internal  casts  of  left  valves  from  the  upper  part  of  the  Peedee 
formation  (Exogyra  costata  zone),  lowest  layer  in  the  rock 
quarry  at  Castle  Hayne,  New  Hanover  County,  N.  C. 
U.S.N.M.  cat.  Nos.  31750,  31751;   U.S.G.S.  coll.  780. 

7.  Internal  cast  of  a  right  valve  from  the  same  formation  and 
zone,  lowest  layer  in  French  Brothers'  quarry,  Rocky  Point, 
N.  C.     U.S.N.M.  cat.  No.  31752;  U.S.G.S.  coll.  778. 
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Unicardium  neu sense  n.  sp.  (p.  278). 

Figure     1.  The  type,  a  left  valve,  from  the  Snow  Hiil  calcareous  member 

(upper  part  of  Exogyra  ponderosa  zone),  Whiteley  Creek 
Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31753; 
U.S.G.S.  coll.  5354. 

2,  3.    A   right    and    a    left   valve    in    the    same    collection    (5354). 
U.S.N.M.   cat.   Nos.    31754,   31755. 

Lucina  glebula  Conrad  (p.  279). 

Figure  4.  A  corroded  right  valve,  probably  the  type,  from  the  Snow 
Hill  member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     The  Conrad  collection,  U.S.N.M.  cat.  No.  31933. 

5,  6.  Views  of  a  more  perfect  right  valve  from  the  Tombigbee 
sand  member  of  the  Eutaw  formation  (lower  part  of  Ex- 
ogyra ponderosa  zone),  Blufftown,  Chattahoochee  River,  Ga. 
U.S.N.M.  cat.  No.  31756;   U.S.G.S.  coll.  844. 

Lucina  parva  n.  sp.  (p.  281). 

Figures  7,  8.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.   cat.   No.   31757;    U.S.G.S.   coll.  5348. 

9,  10.  A  right  valve,  and  an  enlargement  of  the  same,  from  the 
same  locality.     U.S.N.M.  cat.  No.  31758;    U.S.G.S.  coll.  785. 

Brachymeris  alta  Conrad  (p.  284). 

Figure  11.  Reproduction    of    Conrad's    original    figure    in    Geol.    Survey 

North  Carolina  Report,  vol.  1,  App.  A,  PI.  1,  fig.  16,  1875. 

12,  13.  A  right  valve,  and  an  enlargement  of  the  interior  of  the  same, 
from  the  Snow  Hill  member  (upper  part  of  Exogyra  pon- 
derosa zone),  Snow  Hill,  N.  C.  The  Conrad  collection, 
U.S.N.M.  cat.  No.  31934. 

14,  15.  A  left  valve,  and  ?.n  enlargement  of  the  interior  of  the  same, 
in  the  same  collection.     U.S.N.M.  cat.  No.  31935. 

Bracliymeris  carolinensis  (Conrad)   (p.  285). 

Figure  15.  Reproduction  of  Conrad's  original  figure  in  Geol.  Survey  North 

Carolina  Rept.,  vol.  1,  App.  A,  PI.  1,  fig.  19,  1875. 

17,  18.  A  left  valve,  enlarged  (x  2),  and  an  enlarged  (x  3)  interior 
view  of  the  same,  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31759;   U.S.G.S.  coll.  5348. 
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Cardium  yaug-hani  n.  sp.  (p.  287). 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  calca- 
reous member  (upper  part  of  Exogyra  ponder osa  zone) ,  Snow 
Hill,  N.  C.     The  Conrad  collection,  U.S.N.M.  cat.  No.  31936. 

3.  A    right    valve    from    the    same    locality.      U.S.N.M.    cat.    No. 

31760;   U.S.G.S.  coll.  785. 

4,  5.     A  right  valve  in  the  same  collection,  and  an  enlargement  of 

the   same    (785).     U.S.N.M.  ca-t.  No.   31761. 

Cardium  donohuense  n.  sp.  (p.  290). 

Figure  6.  A  squeeze  taken  from  the  type,  the  mold  of  a  right  valve, 
from  the  lower  part  of  the  Peedee  formation  (lower  part 
of  Exogyra  costata  zone),  Donohue  Creek  Landing,  Cape 
Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31762;  U.S.G.S.  coll. 
5369A. 

7,  8.  Squeezes  from  molds  of  portions  of  the  surface  of  specimens 
in  the  same  collection  (5369A).  U.S.N.M.  cat.  Nos.  31763, 
31764. 

9.         Internal  cast  of  a  right  valve  in  the  same  collection  (5369A). 

Cardium  carolinense  Conrad  (p.  286). 
Figures  10-12.    Views   of   the   type,   a   left   valve    (fig.    11    enlarged    to    show 
sculpture)    from    the    Snow    Hill    member    (upper    part    of 
Exogyra  ponclerosa  zone),    Snow   Hill,   N.   C.     The   Conrad 
collection,  U.S.N.M.   cat.   No.   31937. 
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Cardium  penderense  n.  sp.  (p.  291). 

Figure  1.  Squeeze  taken  from  the  type,  the  mold  of  a  left  valve,  from 
the  upper  part  of  the  Peedee  formation  (Exogyra  costata 
zone),  lowest  layer  in  French  Brothers'  quarry,  Rocky  Point, 
N.  C.     U.S.N.M.  cat.  No.  31766;    U.S.G.S.  coll.  778. 

2.  Internal  cast  of  a  right  valve  from  the  same  formation  and 

zone,  lowest  layer  in  a  quarry  at  Castle  Hayne,  New  Hanover 
County,  N.  C.     U.S.N.M.  cat.  No.  31767;  U.S.G.S.  coll.  780. 

3.  Squeeze    taken    from    the    mold    of    a    left    valve,    from    the 

Peedee  formation  (Exogyra  costata  zone),  Magnolia  Land- 
ing, Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31768; 
U.S.G.S.  coll.  4151. 

Cardium  longstreeti  Weller  (p.  289). 

Figure  4.  Squeeze  taken  from  the  mold  of  a  portion  of  a  large  individual, 
from  the  Snow  Hill  calcareous  member  (upper  part  of 
Exogyra  ponder osa  zone),  Bryant  Newkirk's  marl  hole, 
Black  River,  N.  C.  U.S.N.M.  cat.  No.  31769;  U.S.G.S.  coll. 
5358. 

5.         Squeeze  taken  from  the  mold  of  a  small  left  valve,  from  the 
same  locality    (5358).     U.S.N.M.   cat.  No.   31770. 

6-8.       Internal   casts   of  specimens   from   the   same   locality    (5358). 
U.S.N.M.  cat.  Nos.  31771-31773. 
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Figures  1,  2. 


3,  4. 


Cardium  conradi  n.  sp.  (p.  296). 

The  type,  a  right  valve,  enlarged,  and  an  internal  view  of 
the  same,  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponder osa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31774:   U.S.G.S.  coll.  785. 


Views  of  a  left  valve  from  the  same   locality, 
collection,   U.S.N.M.   cat.   No.   31938. 


The   Conrad 


Figures  5,  6. 


Cardium  dumosum  Conrad  (p.  293). 

A  right  valve,  and  an  enlargement  of  the  same,  from  the 
Snow  Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill,  N.  C.  The  Conrad  collection,  U.S.N.M.  cat.  No. 
31939. 

Internal  view  of  the  same  specimen. 

Cast  of  a  left  valve  with  shell  substance  partly  adhering, 
from  the  same  member  and  zone,  Hodge's  old  mill  site, 
Zy2  miles  southeast  of  Mullins,  Marion  County,  S.  C. 
U.S.N.M.  cat.  No.  31775;   U.S.G.S.  coll.  5372. 


Cardinal  alabamense  Gabb  (p.  295). 

Figures  9,  10.  The    type,   a   left   valve,    and    an   enlargement   of   the   same, 
from  "Eufaula"   [?]  Ala.     U.S.N.M.  cat.  No.  509. 

10a.  Enlarged  drawing  (x  3)  of  a  portion  of  the  surface  of  the 
type  specimen. 

11.  Squeeze  made  from  the  mold  of  a  portion  of  a  right  valve, 
Questionably  referred  to  the  species,  from  the  Peedee  for- 
mation (Exogyra  costata  zone),  Magnolia  Landing,  Cape 
Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31776;  U.S.G.S.  coll. 
4151. 
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Protocardia  carolinensis  Conrad  (p.  302). 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  calca- 
reous member  (upper  part  olExogyra  ponder osa  zone) ,  Snow 
Hill,  N.  C.     The  Conrad  collection,  U.S.N.M.  cat.  No.  31940. 


Figures  3,  4. 


5. 


Cardium  spillmani  Conrad  (p.  298). 

Views  of  a  cast  (fig.  4,  posterior  view)  from  the  Peedee 
formation  (Exogyra  costata  zone),  Magnolia  Landing,  Cape 
Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31777;  U.S.G.S.  coll. 
8281. 

A  young  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Whiteley  Creek  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31778;  U.S.G.S.  coll. 
5354. 
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Isocardia  cliffwoodensis  Weller  (p.  303) . 

Figure  1.  Cast  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Neuse  River,  79% 
miles  above  New  Bern,  N.  C.  U.S.N.M.  cat.  No.  31779; 
U.S.G.S.  coll.  5418. 

Trapezium  truncatum  n.  sp.  (p.  267). 

Figures  2,  3.  Views  of  th*  type,  a  left  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Blue  Banks  Land- 
ing, Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31780;  U.S.G.S. 
coll.  5347. 

4,  5.    Views  of  a  left  and  a  right  valve  in  the  same  collection  (5347). 
U.S.N.M.  cat.  Nos.  31781,  31782. 


Cyprimeria  depressa  Conrad  (p.  307). 

Figures  6,  7.  Views  of  a  left  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  The 
Conrad  collection,  U.S.N.M.  cat.  No.  31941. 

8,  9.     Views  of  a  right  valve  from  the  same  locality.    U.S.N.M.  cat. 
No.  31783;   U.S.G.S.  coll.  785. 

10,  11.  Right   valves    in   the   same  ■  collection    (785).     U.S.N.M.    cat. 
Nos.  31784,  31785. 

12.         A    left    valve    from    the    same    locality.      U.S.N.M.    cat.    No. 
31786;   U.S.G.S.  coll.  5348. 


13. 


A  left  valve  from  the  same  locality. 
U.S.N.M.   cat.  No.   31942. 


The  Conrad  collection, 


Cyprimeria  welleri  n.  sp.  (p.  304). 

Figure  14.  The  type,  a  left  valve,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.    U.S.N.M. 
cat.   No.  31787;    U.S.G.S.  coll.   T348. 

Cyprimeria  (unidentified)   (p.  310). 

Figure  15.  A  cast  from  the  Peedee   formation    {Exogyra  costata  zone), 

north  shore  of  Waccamaw  Lake,  N.  C.     U.S.N.M.  cat.  No. 
31788;  U.SG.S.  coll.  4146. 
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Cyprimeria  gabbi  n.  sp.  (p. 

Figures  1,  2.  Views  of  the  type,  a  left  valve,  from  the  Snow  Hill  cal- 
careous member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill,  N.  C.    U.S.N.M.  cat.  No.  31789;  U.S.G.S.  coll.  5348. 
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Cyprimeria  gabbi  n.  sp.  (p.  806). 

Figure  1.  A  left  valve  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31790;    U.S.G.S.  coll.  785. 

Dosiniopsis  (?)  penderensis  n.  sp.  (p.  310). 

Figure  2.  The  type,  an  internal  cast  of  a  right  valve,  from  the  upper 
part  of  the  Peedee  formation  (Exogyra  eostata  zone),  lowest 
layer  in  French  Brothers'  quarry,  Rocky  Point,  Pender 
County,  N.  C.     U.S.N.M.  cat.  No.  31791;   U.S.G.S.  coll.  778. 

3.         Drawing  of  the  hinge  cf  the  right  valve  from  a  squeeze  made 
from  the  type  specimen. 

Dosiniopsis  (?)  sp.  (p.  311). 

Figures  4,  5.  Internal  casts  of  a  right  and  a  left  valve  from  the  Snow 
Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Bryant  Newkirk's  marl  hole,  Black  River,  N.  C.  U.S.N.M. 
cat.  Nos.  31792,  31793;  L.S.G.S.  coll.  5358. 
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Aphrodina  regia  Conrad  (p.  312). 

Figures  1,  2.  Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponder osa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.   cat.  No.   31794;    U.S.G.S.   coll.  5348. 
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Aphrodina  regia  Conrad  (p.  812). 

Figures  1-3.  Views  of  a  right  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31943. 

4.         A  left  valve  from  the  same  locality.     U.S.N.M.  cat.  No.  31795; 
U.S.G.S.  coll.  785. 
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Aphrodina  tippana  Conrad  (p.  314)  « 

Figures  1,  2.  Internal  cast  of  a  shell  from  the  Peedee  formation  (Exogyra 
costata  zone),  Kings  Bluff,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31796;  U.S.G.S.  coll.  3448. 

3,  4.  Views  of  right  valves  from  the  Ripley  formation  (Exogyra 
costata  zone),  Owl  Creek,  3  miles  northeast  of  Ripley, 
Tippah  County,  Miss.  U.S.N.M.  cat.  No.  20690;  U.S.G.S. 
coll.  707. 

5,  6.     Views  of  a  left  valve  from  the  same  locality  (707). 
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Cyclorisma  carolinensis  (Conrad)   (p.  318). 

Figures  1,  2.  Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31944. 

Cyclorisma  alta  (Conrad)  (p.  316). 

Figures  3,  4.  Views  of  a  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponder osa  zone),  Snow  Hill,  N.  C.  The 
Conrad   collection,   U.S.N.M.   cat.   No.    31945. 


A  left  valve  from  the  same  locality. 
U.S.G.S.  coll.  785. 


U.S.N.M.  cat.  No.  31797; 


Legumen  concentricum  n.  sp.  (p.  319). 

Figure     6.  The  type,  a  right  valve,  from  the  Snow  Hill  member    (upper 

part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.    U.S.N.M. 
cat.  No.  31798;    U..S.G.S.  coll.   5348. 

7.  Hinge    of   a    left   valve    in   the    same    collection    (5348);    the 

anterior   cardinal   tooth   has   been  broken   away.     U.S.N.M. 
cat.  No.  31799. 

8.  A    large   right   valve   from   the  same   locality,   U.S.N.M.   cat. 

No.  31800;    U.S.G.S.   coll.  785. 


Hinge  of  a  right  valve  in  the  same  collection  (785). 
cat.  No.  31801. 
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Tellina  elliptica  (Conrad)   (p.  322). 

Figures  1,  2.  Views  of  a  left  valve  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
Coll.  Acad.  Nat.  Sci.  Phila. 

3,  4.    Views   of   a  right  valve,   possibly   the   type,   from   the   same 
locality.     The  Conrad  collection,  U.S.N.M.  cat.  No.  31946. 


Figures  5,  6. 


7,  8. 


Legumen  carolinense  (Conrad)  (p.  821). 

Views  of  a  right  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  ILS.N.M. 
cat.    No.   31802;    U.S.G.S.    coll.    785. 


Views  of  a  left  valve  from  the  same  locality, 
collection,  U.S.N.M.  cat.  No.  31947. 


The  Conrad 
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Solyma  levis  n.  sp.  (p.  331). 

Figure  1.  The  type,  a  right  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31803;    U.S.G.S.  coll.  785. 

2,  3.     Views  of  a  right  valve  from  the  same  locality.     U.S.N.M.  cat. 
No.  31804;  U.S.G.S.  coll.  5348. 

Tellina  simplex  n.  sp.  (p.  324). 

Figures  4,  5.  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31948. 

6.  Interior   of   a   left   valve,    enlarged,    from    the   same    locality. 

U.S.N.M.   cat.  No.  31805;    U.S.G.S.  coll.  785. 

Tellina  elliptica  (Conrad)   (?)   (p.  322). 

Figures  7,  8.  Views  of  a  left  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Whiteley  Creek  Landing, 
Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31806;  U.S.G.S.  coll. 
5354. 
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Linearia  plana  (Conrad)  (p.  327). 

Figures  1,  2.  A  left  valve,  questionably  the  type,  from  the  Snow  Hill  cal- 
careous member  (upper  part  of  Exogyra  ponderosa  zone), 
Snow  Hill,  N.  C.  The  Conrad  collection,  U.S.N.M.  cat.  No. 
31949. 


3.  *  Enlarged  drawing  of  the  hinge  of  an  incomplete  right  valve 
from  the  same  locality.  U.S.N.M.  cat.  No.  31807;  U.S.G.S. 
coll.  785. 


Figures  4,  5. 


6,  7. 


Linearia  carolinensis  Conrad  (p. 

Views  of  a  left  valve  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31808;   U.S.G.S.  coll.  785. 

Views  of  a  large  right  valve  from  the  same  member  and 
zone,  Whiteley  Creek  Landing,  Neuse  River,  N.  C.  U.S.N.M. 
cat.  No.  31809;  U.S.G.S.  coll.  5354. 

8.  Internal  view  of  a  right  valve  from  Snow  Hill,   N.  C.     The 

Conrad  collection,  U.S.N.M.  cat.  No.  31950. 

9.  Internal  view  of  a  right  valve,  probably  from  the  same  lo- 

cality.    U.S.N.M.  cat.  No.  7714. 

10.  A  right  valve  from  the  same  locality.    The  Conrad  collection, 

U.S.N.M.  cat.  No.  31951. 

11,  12.  Views  of  the  type,  a  large  right  valve,  from  the  same  locality. 

Coll.  Acad.  Nat.  Sci.  Phila. 
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Linearia  metastriata  Conrad  (p. 

Figures  1-3.  Views  of  a  right  valve,  2  of  the  views  enlarged  to  show 
detail,  from  the  upper  part  of  the  Ripley  formation  (Ex- 
ogyra  costata  zone),  mouth  of  Pataula  Creek,  Chattahoochee 
River,  Ga.     U.S.N.M.  cat.  No.  31810;  UjS.G.S.  coll.  855. 

4.  Enlarged  drawing  (x8)  of  the  hinge  of  the  right  valve,  from 

the  Ripley  formation  (Exogyra  costata  zone),  Owl  Creek,  3 
miles  northeast  of  Ripley,  Tippah  County,  Miss.  U.S.N.M. 
cat.  No.  31811;  U.S.G.S.  coll.  6464. 

5.  Squeeze  made  from  the  mold  of  a  left  valve  from  the  Snow 

Hill  calcareous  member  (upper  part  of  Exogyra  ponder  osa 
zone),  Mossy  Log  Landing,  Black  River,  N.  C.  U.S.N.M. 
cat.  No.  31812;   U.S.G.S.  coll.  5357. 


Linearia  magnoliensis  n.  sp.  (p. 

Figure     6.  Squeeze  made  from  the  type,  the  mold  of  a  left  valve,  from 

the  Peedee  formation  (Exogyra  costata  zone),  Magnolia 
Landing,  Cape  Fear  River,  N.  C.  U.S.N.M.  cat.  No.  31813; 
UjS.G.S.  coll.  8281. 

7.  Internal  cast  of  the  type. 

8.  Squeeze  made  from  the  mold  of  a  portion   of  a  right  valve 

in  the  same  collection    (8281).     U.S.N.M.  cat.  No.  31814. 


Linearia  sp.  (p.  331). 

Figures  9,  10.  Views  of  a  cast  from  the  Peedee  formation  (Exogyra  costata 
zone),  north  shore  of  Waccamaw  Lake,  Columbus  County, 
N.  C.    U.S.N.M.  cat.  No.  31815;  U.S.G.S.  coll.  4148. 

Linearia  sp.  (p.  331). 

Figure  11.  Gutta-percha  squeeze  of  a  right  valve  found  in  one  of  the 
collections  from  the  Peedee  formation  (Exogyra  costata 
zone),  French  Brothers'  quarry,  Rocky  Point,  N  C;  the 
mold  from  which  it  was  made  is  missing.  U.S.N.M.  cat. 
No.  31816;   U.S.G.S.  coll.  778. 

12.  Internal  cast  in  the  same  collection  (778)  and  probably  belong- 

ing to  the  same  species.     U.S.N.M.  cat.  No.  31817. 

13.  Drawing   of  the   hinge   of   the   right  valve   constructed    from 

a  squeeze  of  the  cast  shown  in  the  preceding  figure   (778). 
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Figure     1. 


2. 


3. 


4,  5. 


6. 


Cymbophora  trigonalis  n.    sp.  (p.  336). 

The  type,  a  right  valve,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill, 
N.  C.    The  Conrad  collection,  U.S.N.M.  cat.  No.  31952. 

A  left  valve  from  the  same  locality.  U.S.N.M.  cat.  No.  31818; 
U.S.G.S.  coll.  5348. 

A  left  valve  from  the  same  locality.  U.S.N.M.  cat.  No.  31819; 
U.S.G.S.  coll!.  785. 

Hinge  of  a  left  valve,  and  an  enlargement  of  the  same  (x  2*4), 
in  the  preceding  collection  (785).    U.S.N.M.  cat.  No.  31820. 

Enlarged  drawing  (x3)  of  the  hinge  of  a  right  valve  made 
from  a  specimen  in  the  same  collection  (785).  U.S.N.M. 
cat.  No.  31821. 


Cymbophora  conradi  n.  sp.  (p.  338). 

Figures  7,  8.  Views  of  the  type,  a  right  valve,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31953. 

Cymbophora  sp.  (p.  339). 

Figure  9.  Cast  of  a  right  valve  from  the  Peedee  formation  (Exogyra 
costata  zone),  French  Brothers'  quarry,  Pender  County,  N.  C. 
U.S.N.M.  cat.  No.  31822;  U.S.G.S.  coll.  8280. 

Leptosolen  biplicatus  Conrad  (p.  332). 

Figure  10.  An    incomplete    right    valve    from    the    Snow    Hill    member 

(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31954. 

11.  A  cast  of  a  left  valve  with  shell  substance  partly  adhering, 

from  the  same  member  and  zone,  Hodge's  old  mill  site, 
SYo  miles  southeast  of  Mullins,  Marion  County,  S.  C. 
U.S.N.M.  cat.  No.  31823;  U.S.G.S.  coll.  5372. 

12.  A    perfect    left   valve    from    the    Ripley    formation    (Exogyra 

costata  zone),  Owl  Creek,  3  miles  northeast  of  Ripley, 
Tippah  County,  Miss.  U.S.N.M.  cat.  No.  21170;  U.S.G.S. 
coll.  707. 

13.  Internal  view  of  a  left  valve  in  the  same  collection. 
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Figure     1. 


2,  3. 


4,  5. 


Corbula  carolinensis  Conrad  (p.  339). 

One  of  the  cotypes  (?),  a  right  valve,  perhaps  the  figured 
specimen,  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  Coll. 
Acad.  Nat.  Sci.  Phila. 

Views  of  another  of  the  cotypes  (?),  a  left  valve,  in  the 
same  collection. 

Views  of  a  right  valve  from  the  same  locality.  U.S.N.M. 
cat.  No.  31824;   U.S.G.S.  coll.  5348. 


Corbula  bisulcata  Conrad  (p.  343). 

Figures  6,  7.     Reproductions   of   Conrad's   original   figures   in   Geol.   Survey 
North  Carolina  Rept.,  vol.  1,  App.  A,  PI.  2,  figs.  13,  14,  1875. 
8,  9.    A  left  valve  and  an  enlargement  of  the  same,  from  the  Snow 
Hill  member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31825;   U.S.G.S.  coll.  5348. 
10-12.    A  right  valve,  and  enlargements  of  the  exterior  and  interior 
of  the  same,  in  the  same  collection   (5348).     U.S.N.M.  cat. 
No.  31826. 
• 

Corbula  oxynema  Conrad  (p.  341). 

Figure  13.         A   crushed   left   valve  from   the   Snow   Hill   member    (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.     The 
Conrad  collection,  U.S.N.M.  cat.  No.  31955. 
14,  15.  Views   of  a  more   perfect  left  valve   in   the   same   collection. 
U.S.N.M.  cat.  No.  31956. 

16.  A  right  valve  from  the  same  member  and  zone,  Auger  Hole 

Landing,    Neuse    River,    N.    C.      U.S.N.M.    cat.    No.    31827; 
U.S.G.S.  coll.  5353. 

17.  A  left  valve  from  the  same  member  and  zone,  Corbits  Landing, 

Black  River,  N.  C.     U.S.N.M.  cat.  No.  31828;   U.S.G.S.  coll. 
5360. 

Corbula  subgibbosa  Conrad  (p.  344). 

Figure  18.  One  of  the  cotypes  (?),  a  right  valve,  perhaps  the  figured 
specimen,  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  Coll. 
Acad.  Nat.  Sci.  Phila. 
19,  20.  Views  of  a  right  valve  from  the  same  locality.  U.S.N.M. 
cat.   No.   31829;    U.S.G.S.   coll.   785. 

Corbula  exigua  n.  sp.  (p.  345). 

Figures  21-23.  The  type,  a  left  valve,  and  enlargements  of  the  same,  from 
the  Snow  Hill  member  (upper  part  of  Exogyra  ponderosa 
zone),  Snow  Hill,  N.  C.  U.S.N.M.  cat.  No.  31830;  U.S.G.S. 
coll.  5348. 


Figure  24. 


25. 


Corbula  perbrevis  Conrad  (p.  346). 

The  type,  a  right  valve,  enlarged,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Auger  Hole  Land- 
ing, Neuse  River,  N.  C.  U.S.N.M.  cat.  No.  31831;  U.S.G.S. 
coll.  5353. 

Interior  of  a  right  valve,  enlarged,  from  the  same  member 
and  zone,  Blue  Banks  Landing,  Tar  River,  N.  C.  U.S.N.M. 
cat.  No.  31832;   U.S.G.S.  coll.  5347. 
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Plioladidea  fragilis  n.  sp.  (p.  348). 

Figure  1.  Specimens  from  the  Snow  Hill  calcareous  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.   31833;    U.S.G.S.   coll.   785. 

2-8.  Enlargements  (x  5)  of  the  specimens  shown  in  the  pre- 
ceding figure.  The  individual  shown  in  figures  4  and  5 
is  named  the  type.  The  delicate  but  perfectly  preserved 
myaphore  is  well  shown  in  figure  2. 

9-11.  Broken  edges  of  the  shell  of  Cyprinveria  gaooi  n.  sp.,  in 
which  the  animals  bored,  and  in  which  the  delicate  speci- 
mens here  shown  were  found  perfectly  preserved. 

Plioladidea  (?)  subconiea  n.  sp.  (p.  349). 

Figures  12, 13.  Views  of  the  type,  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C;  the 
protoplax  and  mesoplax  are  well  shown  in  figure  12. 
U.S.N.M.  cat.  No.  31834;    U.S.G.S.  coll.  785. 

Pholadidea  (?)  cithara  (Morton)   ?  (p.  350). 

Figures  14, 15.  Views  of  an  individual  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar 
River,  N.  C.     U.S.N.M.  cat.  No.  31835;   U.S.G.S.  coll.  5347. 

Panope  sp.  (p.  347). 

Figures  16, 17.  Views  of  a  cast  from  the  Peedee  formation  {Exogyra  costata 
zone),  Hilton  Park,  Wilmington,  N  C.  U.S.N.M.  cat.  No. 
31836;   U.S.G.S.  coll.  4143. 
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Dentalium  leve  n.  sp.  (p.  351). 

Figure  1.  The  type,  a  nearly  complete  tube,  enlarged,  from  the  lower 
part  of  the  Ripley  formation  (upper  part  of  Exogyra  pon- 
derosa zone),  cut  of  Central  of  Georgia  Railway,  half  a  mile 
west  of  Union  Springs,  Ala.  U.S.N.M.  cat.  No.  31837; 
U.S.G.S.  coll.  6815. 

2,  3.  Fragments  of  tubes,  enlarged,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponder osa  zone),  Snow 
Hill,  N.  C.    U.S.N.M.  cat.  No.  31838;  U.S.G.S.  coll.  5348. 

Dentalium  sp.  (p.  352). 

Figure  4.  Fragment  of  a  tube,  enlarged,  from  the  Snow  Hill  member 
(upuer  part  of  Exogyra  ponder  osa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31839;    U.S.G.S.  coll.   5348. 

Cadulus  obnutus  (Conrad)   (p.  352). 

Figure  5.  A  tube,  enlarged,  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31840;   U.S.G.S.  coll.  5348. 


Ataphrus  kerri  Gabb  (p. 

Figures  6-9.  Views  of  a  shell,  and  enlargements  of  the  same,  from  the 
Snow  Hill  member  (upper  part  of  Exogyra  ponderosa  zone), 
Auger  Hole  Landing,  Neuse  River,  N.  C.  U.S.N.M.  cat.  No. 
31841;  U.S.G.S.  coll.  5353. 

10,  11.  A  shell  in  the  same   collection    (5353),   and  an  enlargement 
of  the  same.     U.S.N.M.  cat.  No.  31842. 

12,  13.  Views  of  one  of  the  cotypes,  enlarged,  from  the  same  member 
and  zone,  Snow  Hill,  N.  C.     Coll.  Acad.  Nat.  Sci.  Phila. 


Solarium  (?)  sp.  (p.  354). 

Figures  14-16.  Views  of  a  cast  from  the  Snow  Hill  member  (upper  part  of 
Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar  River, 
N.  C.    U.S.N.M.  cat.  No.  31843;  U.S.G.S.  coll.  5347. 

Lunatia  carolinensis  Conrad  (p.  356). 

Figures  17, 18.  Views  of  a  shell  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  The  Conrad 
collection,  U.S.N.M.  cat.  No.   31957. 

19.         A  shell  questionably  referred  to  the  species,  from  the  same 
locality.     U.S.N.M.   cat.   No.  31844;    U.S.G.S.   coll.   785. 

Thylacus  cretacens  Conrad  (p.  355). 

Figures  20, 21.  Views  of  a  shell,  enlarged,  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
The  Conrad  collection,  U.S.N.M.  cat.  No.  31958. 
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Gyrodes  supraplicata  (Conrad)  (p.  357). 

Figures  1,  2.  Views  of  a  crushed  shell  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31845;   U.S.G.S.  coll.  785. 

3-5.  Views  of  a  shell  from  the  Ripley  formation  (Exogyra  costata 
zone),  Owl  Creek  (the  type  locality  of  the  species),  3  miles 
northeast  of  Ripley,  Tippah  County,  Miss.  U.S.N.M.  cat. 
No.  20440;   U.S.G.S.  coll.  707. 

6.  Reproduction  of  Conrad's  original  figure  in  Acad.  Nat.  Sci. 
Phila.  Jour.,  2d  ser.,  vol.  3,  PL  35,  fig.  20,  1858. 

Gyrodes  sp.  (p.  359). 

Figures  7,  8.  Views  of  a  cast  from  the  Peedee  formation  (Exogyra  costata 
zone),  Black  Rock  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31846;    U.S.G.S.  coll.   3449. 
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Turritella  nillensis  n.  sp.  (p.  866). 

Figures  1,  la.  The  type,  a  shell  from  the  Snow  Hill  calcareous  member, 
enlarged  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31847;   U.S.G.S.  coll.  5348. 


Turritella  trilira  Conrad  (p. 

Figures  2,  3.  Views  of  casts  from  the  Snow  Hill  member  (upper  part 
of  Exogyra  ponderosa  zone).  The  Conrad  collection, 
U.S.N.M.    cat.   Nos.   31959,   31960. 

4.  A  shell  from  the  same  member  and  zone,  Kerrs  Cove,  Black 
River,  N.  C.     U.S.N.M.  cat.  No.  31848;  U.S.G.S.  coll.  5362. 

5-8.  Views  of  shells  from  the  upper  part  of  the  Ripley  formation 
(Exogyra  costata  zone),  Eufaula,  Ala.  U.S.N.M.  cat.  No. 
21123;   U.S.G.S.  coll.  279. 

9.  A  shell  from  the  Ripley  formation  (Exogyra  costata  zone), 
Bullock's  mill,  near  Dumas,  Miss.  U.S.N.M.  cat.  No.  20569; 
U.S.G.S.  coll.  708. 


Turritella  quadrilira  Johnson  (p.  363) « 

Figure  10.  A  shell  from  the  Snow  Hill  member  (upper  part  of  Exogyra 
ponderosa  zone),  Snow  Hill,  N.  C.  U.S.N.M.  cat.  No.  31849; 
U.S.G.S.  coll.  5348. 

11.  One  of  the  cotypes,  enlarged,  from  well  of  Mrs.  Daniel  Shreeve, 
Mount  Laurel,  N.  J.,  taken  at  a  depth  of  150-160  feet  (Wood- 
bury clay?).     Coll.  Acad.  Nat.  Sci.  Phila. 
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Turritella  pointensis  n.  sp.  (p.  368). 

Figures  1,  2.  Squeeze  made  from  the  type,  a  mold,  and  an  enlargement 
of  the  same,  upper  part  of  Peedee  formation  {Exogyra 
costata  zone),  French  Brothers'  quarry,  Rocky  Point,  N.  C. 
U.S.N.M.  cat.  No.  31850;   U.S.G.S.  coll.  8280. 

3-5.  Squeezes  made  from  other  molds  from  the  same  locality 
(8280).     U.IS.N.M,  cat.  No.  31851. 

Turritella  kerrensis  a.  sp.  (p.  365). 

Figures  6,  7.  Views  of  the  type,  a  shell  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Kerrs 
Cove,  Black  River,  N.  C.  U.S.N.M.  cat.  No.  31852;  U.S.G.S. 
coll.  5362. 

8.  A    shell    in    the    same    collection    (5362).      U.S.N.M.    cat.    No. 

31853. 

9,  10.  Casts   with  shell   substance  partly   adhering,   from   the   same 

locality.    U.S.N.M.  cat.  Nos.  31854,  31855;  U.S.G.S.  coll.  4156. 

Turritella  vertebroides  Morton  (p.  366). 

Figures  11, 11a.  The  type,  a  fragment  of  a  crushed  shell  from  "New  Jersey," 
and  an  enrargement  cf  a  portion  of  the  surface  to  show 
details  of  sculpture.     Coll.  Acad.  Nat.  Sci.  Phila. 

12, 13.  Views  of  a  cast  from  the  Peedee  formation  {Exogyra  costata 
zone),  the  Myers  place,  Florence  County,  S.  C.  U.S.N.M. 
cat.  No.   31856;    U.S.G.S.   coll.   3191. 

14.  A  flattened  cast  from  the  same  formation  and  zone,  Burches 
Ferry,  Peedee  River,  S.  C.  U.S.N.M.  cat.  No.  31857;  U.S.G.S. 
coll.  4147. 
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Anchura  jolmsoni  n.  sp.  (p.  870). 

Figure  1.  The  type,  a  shell  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31858;  U.S.G.S.  coll.  785. 

2.  A  shell  in  the  same  collection  (785).    U.S.N.M.  cat.  No.  31859. 

3,  4.     Shells    from    the     same     locality.      The     Conrad    collection, 

U.S.N.M.  cat.  Nos.  31961,  31962. 

Melanatria  (?)  venusta  n.  sp.  (p.  372). 

Figures  5,  6.  Views  of  the  type,  a  shell  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31860;  U.S.G.S.  coll.  5348. 

Anchura  sp.  (p.  372). 

Figure  7.  A  cast  from  the  Peedee  formation  (Exogyra  costata  zone), 
Black  Rock  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31861;    U.S.G.S.  coll.  3449. 

8.         A   cast   from    the   same   locality.     U.SN.M.    cat.    No    31862; 
U.S.G.S.  coll.  5371. 

Pyropsis  sp.  (p.  374). 

Figure  9.  Fragment  of  a  cast  from  the  Peedee  formation  (Exogyra 
costata  zone),  Black  Rock  Landing,  Cape  Fear  River,  N.  C. 
U.S.N.M.  cat.  No.   31863;   U.S.G.S.  coll.  3449. 

Pugnellus  pauciplicatns  n.  sp.  (p.  373). 

Figures  10, 11.  Views  of  the  type,  a  shell  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31864;  U.S.G.S.  coll.  785. 

12.         An   imperfect  shell   in   the  same  collection    (785).     U.S.N.M. 
cat.  No.  31865. 
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Sargana  stantoni  (Weller)   (p.  377). 

Figures  1-3.      Views  of  the  type,  a  shell  from  the  Navarro  formation   (Ex- 
ogyra  costata  zone),  Chatfield,  Tex.    U.S.N.M.  cat.  No.  21070. 

4.  Gutta-percha   squeeze   of   a   portion   of   a  mold,   probably  be- 

longing to  this  species,  from  the  upper  part  of  the  Peedee 
formation  (Exogyra  costata  zone),  lowest  layer  in  French 
Brothers'  quarry,  Rocky  Point,  Pender  County,  N.  C;  the 
original  from  which  this  squeeze  was  made  is  missing. 
U.S.N.M.  cat.  No.  31866;   U.S.G.S.  coll.  778. 

5.  A    cast    in    the    same    collection   showing    the    impression    of 

the  columellar  fold    (778).     U.S.N.M.  cat.  No.  31867. 


Trichotropis  squamosa  (Gabb)  (p. 

Figures  6,  7.  Views  of  the  type,  a  shell  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     Coll.  Acad.  Nat.  Sci.  Phila. 


Seminola  globosa  (Gabb)    (p.  375). 

Figures  8,  9.  Views  of  the  type,  a  shell  from  North  Carolina,  probably 
from  the  Snow  Hill  member,  Snow  Hill.  Coll.  Acad.  Nat. 
Sci.  Phila. 

Seminola  greenensis  n.  sp.  (p.  376). 

Figure  10.  A  squeeze  made  from  the  type,  a  mold,  from  the  Snow  Hill 
member  (upper  part  of  Exogyra  imnclerosa  zone),  Snow 
Hill,  N.  0.    U.S.N.M.  cat.  No.  31868;  U.S.G.S.  coll.  5348. 

11.  Squeeze  from  a  mold  from  the  same  member  and  zone,  White- 

ley  Creek  Landing,  Neuse  River,  N.  C.     U.S.N.M.  cat.  No. 
31869;   U.S.G.S.  coll.  5354. 

Pugnellus  sp.  (p.  §74). 

Figures  12, 13.  Views  of  two  casts  from  the  upper  part  of  the  Peedee  forma- 
tion (Exogyra  costata  zone),  lowest  layer  in  French  Broth- 
ers' quarry,  Rocky  Point,  Pender  County,  N.  C.  U.S.N.M 
cat.  Nos.  31870,  31871;    U.S.G.S.  coll.  778. 
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Fasciolaria  (?)  kerri  Gabb  (p.  380). 

Figures  1,  2.  Views  of  the  type,  a  shell  from  North  Carolina,  probably 
from  the  Snow  Hill  calcareous  member  (upper  part  of 
Exogyra  ponderosa  zone),  Snow  Hill.  Coll.  Acad.  Nat. 
Sci.  Phila. 

Fasciolaria  (?)  obliquicostata  Gabb  (p.  381). 

Figures  3,  4.  Views  of  the  type,  a  shell  from  North  Carolina,  probably 
from  the  Snow  Hill  member,  Snow  Hill.  Coll.  Acad.  Nat. 
Sci.  Phila. 


Fasciolaria  (?)  rugosa  n.  sp.  (p. 

Figures  5,  6.  Views  of  the  type,  a  shell  from  the  Snow  Hill  member 
(upper  part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C. 
U.S.N.M.  cat.  No.  31872;  U.S.G.S.  coll.  785. 

7.         A  shell  in  the  same  collection  (785).    U.S.N.M.  cat.  No.  31873. 


Liopeplum  thoracicum  (Conrad)   (p.  383). 

Figures  8,  9.  Views  of  a  shell,  probably  the  type,  from  the  Snow  Hill 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     The  Conrad  collection,  U.S.N.M.  cat.  No.  31963. 


10. 


A   shell    from   the  same   locality.     U.S.N.M.   cat.   No.   31874; 
U.S.G.S.  coll.  785. 


Plejona  (?)  elegans  n,  sp.  (p.  382). 

Figures  11, 12.  Views  of  the  type,  a  shell  from  the  Snow  Hill  member  (upper 
part  of  Exogyra  ponderosa  zone),  Snow  Hill,  N.  C.  The 
Conrad  collection,  U.S.N.M.  cat.  No.  31964. 


13. 


A  fragment  from  the  same  locality  showing  the   columellar 
folds.     U.S.N.M.  cat.  No.  31875;   U.S.G.S.  coll.  785. 


Fusns  (?)  kerri  Gabb  (p.  378). 

Figure  14.  The  type,  a  shell  from  North  Carolina,  probably  from  the 
Snow  Hill  member,  Snow  Hill.     Coll.  Acad.  Nat.  Sci.  Phila. 

Fasciolaria  (?)  lyelli  n.  sp.  (p.  379). 

Figure  15.  Squeeze  made  from  the  type,  a  mold,  from  the  Snow  Hill 
member  (upper  part  of  Exogyra  ponderosa  zone),  Snow 
Hill,  N.  C.     U.S.N.M.  cat.  No.  31876;   U.S.G.S.  coll.  5348. 
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Morea  reticulata  n.  sp.  (p.  385). 

Figures  1,  2.  Views  of  the  type,  a  shell  from  North  Carolina,  probably 
from  the  Snow  Hill  calcareous  member  (upper  part  of 
Exogyra  ponderosa  zone),  Snow  Hill.  Coll.  Acad.  Nat.  Sci. 
Phila. 


Morea  reticulata  var.  tenuis  n.  yar.  (p. 

Figures  3,  4.  Views  of  the  type,  a  shell  from  North  Carolina,  probably 
from  the  Snow  Hill  member,  Snow  Hill.  Coll.  Acad.  Nat 
Sci.  Phila. 


Haminea  (?)  concilia  (Whitfield)   2  (p.  387). 

Figures  5,  6.  Views  of  a  cast  from  the  Peedee  formation  (Exogyra  costata 
zone),  Jacksons  Hole,  Northeast  Cape  Fear  River,  N.  C. 
U.S.N.M.   cat.  No.   31877;    U.S.G.S.   coll.   4140. 

Volutomorpha  tarensis  n.  sp.  (p.  385). 

Figure     7.  The  type,  a  crushed  shell,  from  the  Snow  Hill  member  (upper 

part  of  Exogyra  ponderosa  zone),  Blue  Banks  Landing,  Tar 
River,  N.  C.     U.S.N.M.  cat.   No.  31878;    U.S.G.S.  coll.   5347. 

8,  9.  Views  of  a  shell,  questionably  referred  to  the  species,  from 
the  same  member  and  zone,  Snow  Hill,  N.  C.  U.S.N.M.  cat. 
No.  31879;  U.S.G.S.  coll.  5348. 

Volutoderma  (unidentified)  (p.  384). 

Figures  10-13.  Views  of  two  casts,  probably  belonging  to  two  species,  from 
the  Peedee  formation  (Exogyra  costata  zone),  north  shore 
of  Waccan.aw  Lake,  Columbus  County,  N.  C.  U.S.N.M.  cat. 
Nos.  31880,  31881;   U.S.G.S.  coll.  4146. 

14,  15.  Views  of  a  cast,  with  casts  of  a  sponge  which  bored  in  the 
shell,  adhering,  from  the  Peedee  formation  (Exogyra  costata 
zone),  Black  Rock  Landing,  Cape  Fear  River,  N.  C.  U.S.N.M. 
cat.  No.  31882;   U.S.G.S.  coll.  3449. 

Cylichna  carinata  n.  sp.  (p.  388). 

Figures  16-18.  Side  and  top  views  of  the  type,  a  shell  found  in  the  matrix 
of  another  fossil  in  the  Conrad  collection,  from  Snow  Hill, 
N.  C.     U.S.N.M.  cat.  No.  31965. 
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Anisomyon  sp.  (p.  889). 

Figures  1,  2.  Views  of  a  cast  from  the  Snow  Hill  calcareous  member 
(upper  part  of  Exogyra  ponder osa  zone),  Blue  Banks  Land- 
ing, Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31883;  U.S.G.S. 
coll.  5347. 

Nautilus  dekayi  Morton  (p.  389). 

Figures  3,  4.  Views  of  a  cast  from  the  upper  part  of  the  Peedee  formation 
{Exogyra  costata  zone),  Hilton  Park,  Wilmington,  N.  C. 
U.S.N.M.  cat.  No.  31884;   U.S.G.S.  coll.  4143. 

Nautilus  sp.  (p.  892). 

Figures  5,  6.  Views  of  a  crushed  shell  from  the  Snov/  Hill  member  (upper 
part  of  Exogvra  ponclerosa  zone),  Snow  Hill,  N.  C.  U.S.N.M. 
cat.  No.  31885;   U.S.G.S.  coll.  785. 
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Placenticeras  placenta  (Dekay)  (p. 

Figure  1.  A  large  cast  with  shell  substance  partly  adhering,  espe- 
cially on  the  body  chamber,  from  the  Snow  Hill  calcareous 
member  (upper  part  of  Exogyra  ponder osa  zone),  Blue 
Banks  Landing,  Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31886; 
U.S.G.S.  coll.  5347.     About  %  natural  size. 

2.         A    drawing    showing   the    suture    on    the    painted    portion    of 
the  figured  specimen. 
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Placenticeras  placenta  Tar.  hyatti  n.  yar.  (p. 

Figure     1.  The   type,    a    cast,    from   the    Snow   Hill    calcareous    member 

(upper  part  of  Exogyra  ponderosa  zone),  Blue  Banks  Land- 
ing, Tar  River,  N.  C.  U.S.N.M.  cat.  No.  31887;  U.S.G.S. 
coll.  5347.    About  y10  natural  size. 

2.         Drawing  of  the  sutures  on  the  painted  portion  farthest  for- 
ward on  the  figured  specimen. 
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Sphenodiscns  lobatus  Tar.  allisonensis  n.  Tar.  (p.  397). 

Figure  1.  A  cast  from  the  Peedee  formation  {Exogyra  costata  zone), 
Allisons  Landing,  Peedee  River,  S.  C.  U.S.N.M.  cat.  No. 
31888;   U.S.G.S.  coll.  4165. 

2.         Drawing  of.  the  suture  on  the  painted  portion  of  the  figured 
specimen. 


Belemnitella  americana  (Morton)    (p.  398). 

Figures  3-5.  Front,  back,  and  side  views  of  a  guard  from  the  Peedee  for- 
mation (Exogyra  costata  zone),  Burches  Ferry,  Peedee 
River,    S.   C.     U.S.N.M.   cat.   No.   31889;    U.S.G.S.   coll.   4147. 

6.  Side  view   of  a  guard  from  the 

alveolus    (filled    with    matrix). 
U.S.G.S.   coll.   2970. 


same  locality,  showing  the 
U.S.N.M.    cat.    No.    31890; 


Front  view  of  a  short  guard  from  the  same  locality, 
cat.  No    31891;    U.S.G.S.   coll.   4147. 
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Belemnitella  americana  (Morton)   (p. 

Figures  1-3.  Front,  back,  and  side  views  of  a  large  guard  from  the  Peedee 
formation  (Exogyra  costata  zone),  Burches  Ferry,  Peedee 
River,  S.  C.     U.S.N.M.  cat.  No.  31892;    U.S.G.S.  coll.  3550. 

Belemnitella  americana  var.  fourcliesensis  n,  var.  (p,  401). 

Figures  4-6.  Front,  back,  and  side  views  of  the  type,  a  guard  from  the 
Peedee  formation  (Exogyra  costata  zone),  Burches  Ferry, 
Peedee  River,  S.  C.  U.S.N.M.  cat.  No.  31893;  U.S.G.S.  coll. 
4147. 

Belemnitella  abbreviata  n.  sp.  (p.  401). 

Figures  7-9.  Front,  back,  and  side  views  of  the  type,  a  guard  from  the 
Peedee  formation  (Exogyra  costata  zone),  Burches  Ferry, 
Peedee  River,  S.  C.  U.S.N.M.  cat.  No.  31894;  U.S.G.S.  coll. 
4147. 
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Ayitelmessus  grapsoideus  Rathbun  (p.  404). 

Holotype,   $,  dorsal  view.     Peedee  formation.     North 
Carolina.    About  %  natural  size. 
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Glyphea  (?)  carolinensis  Rathbun  (p.  407). 

Figures  1-3.         Specimens   from  the   Snow  Hill    calcareous   member   of   the 
Black  Creek  formation,  North  Carolina.     Sightly  reduced 

1.  Holotype,  portion  of  carapace. 

2.  Impression  of  holotype. 

3.  Paratype,  fragment. 

Ayitelmessus  grapsoideus  Rathbun  (p.  404). 

Figure    4.  Paratype,    $ ,   ventral   view.     Ripley    formation,    Mississippi. 

U.S.N.M.  cat.  No.  31869.     Slightly  reduced. 

Eryma  (?)  americana  Rathbun  (p.  406). 

Figures  5-6.         Specimens  from  the  Peedee  formation,  North  Carolina,  x  2%. 

5.  Holotype,  chela. 

6.  Paratype    (&),  carapace. 

7.  Paratype    (a),  portion   of  carapace. 
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Camptonectus  burlingtonensis 193 

Cancellariidae - 385-387 

Cape  Fear  River,  sections  on 20,  21,  27-29 

Capulidae - — -  355-356 

Cardiacea 286-303 

Cardiidae 286-303 

Cardium..-. 286-302 

Cardium  alabamense. . .  49,  50,  52,  295-296,  536 

Cardium  burlingtonense. 298 

Cardium  carolinense 39,  41,  44,  286-287,  532 

Cardium  conradi 41,  45,  296-298,  536 

Cardium  donohuense... 49,  290-291,  532 

Cardium  dumosum 41,  44,  293-295,  536 

Cardium  elegantulum 250 

Cardium  eufaulense 292 

Cardium  longstreeti 41,  45,  289-290,  534 

Cardium  multiradiatum 295 

Cardium  penderense 49,  50,  52,  291-292,  534 

Cardium  perelongatum - 298 

Cardium  protextum 250 

Cardium  spillmani 39,  40,  298-301,  538 

Cardium  tenuistriatum 292 

Cardium  uniformis 292 

Cardium  vaughani 41,  45,  46,  287-288,  532 

Castle  Hayne,  fossil  locality  near 29 

Cephalopoda 37,  389-402 

Chaetopoda 67-79 

Charleston,  fossils  from  wells  at 21,  35 

Clark,  W.  B.,  acknowledgments  to VI 

Clark,  W.  B.,  cited — 59 

Cnidaria 36,  66,  67 

Coelenterata - 66,  67 

Columbus  County,  fossil  localities  in 30 

Contentnea  Creek,  sections  on 15-17,  22 

Corbits  Landing,  fossil  locality  at 19 

Corbula 339-347 

Corbula  bisculcata.— 42,  44,  343-344,  564 

Corbula  carolinensis 42,  339-341,  564 

Corbula  exigua 42,  345-346,  564 

Corbula  foulkei - 343 

Corbula  oxynema 42,  43,  47,  341-342,  564 

Corbula  perbrevis 42,  346-347,  564 

Corbula  subgibbosa 42,  344-345,  564 

Corbulidae 339-347 

Correlation  of  Upper  Cretaceous  deposits..  36-59 

Atlantic  and  Gulf  Coastal  Plain 36-52 

Europe - 55-59 

Pacific  Coast — 54 

Western  Interior 52-54 

Cosmoceratidae 392-397 

Crassatella  lineata 263 

Crassatellina 263,  264 

Crassatellina  carolinensis 265 

Crassatellites. .. 268-277,  528 

Crassatellites  carolinensis...  41,  45,  269-270,  524 
Crassatellites  (?)  conradi...  41,  44,  274-276,  526 

Crassatellites  hodgei —  41,  44,  271-273,  526 

Crassatellites  linteus 277 
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Crassatellites  neusensis 41,  270-271,  526 

Crassatellites  newkirkensis 41,  268-269,  526 

Crassatellites  pteropsis 272 ,  274 

Crassatellites  roodensis.  41,  45,  46,  273-274,  528 

Crassatellites  subplanus --  277 

Crassatellites  vadosus 277 

Crassatellitidae. 268-277 

Crenella 240-243 

Crenella  mitchelli. 41,  240-241,  516 

Crenella  serica 49,  50,  240-243,  516 

Cretaceous  formations  described 1-59 

Cretaceous  fossils  described 66-408 

Cretaceous  literature  listed 60-65 

Criocardium 292-298 

Cronly,  fossil  locality  near 30 

Ctenobranchiata 354-387 

Ctenoides  acutilineata 215 

Ctenoides  reticulata 212 

Cucullaea 85-90,  416,  418 

Cucullaea  antrosa 40,  43,  87-89,  416 

Cucullaea  carolinensis.. 40,  43,  47,  85-87,  414,  416 

Cucullaea  maconensis 97,  98 

Cucullaea  neglecta 87 

Cucullaea  perovalis 111 

Cucullaea  tippana 86 

Cucullaea  triquetra 99 

Cucullaea  vulgaris 90 

Cyclorisma 316-318 

'  Cyclorisma  alta 41,  44,  46,  316-318,  552 

Cyclorisma  carolinensis 41,  318,  552 

Cyclothyris 316 

Cyclothyris  alta... 316 

Cyclothyris  carolinensis 316,  318 

Cyclichna 388-389 

Cyclichna  carinata —  42,  388-389,  582 

Cyclichna  recta - 389 

Cymbophora 335-339  562 

Cymbophora  conradi 42,  338-339,  562 

Cymbophora  lintea 336,  337 

Cymbophora  trigonalis.  42,  43,  44,  329-330,  562 

Cymella - —  253-256 

Cymella  bella.. 253,  254 

Cymella  undata... 253 

Cypricardiacea 256-268 

Cyprimeria 304-310,  540 

Cyprimeria  cretacea 304,  307,  308 

Cyprimeria  cretacensis 304,  305,  307 

Cyprimeria  densata 308 

Cyprimeria  depressa 39,  40,  307-310,  540 

Cyprimeria  excavata 304 

Cyprimeria  gabbi. 41,  45,  306-307,  542,  544 

Cyprimeria  welleri 41,  44,  304-305,  540 

Cytherea. ^. 311 

Cytherea  excavata 304 

D 

Dall,  W.  H.,  acknowledgments  to. VI 

Daniels  Landing,  fossil  locality  at. 28 

Davis  Landing,  section  at 33 

Decapod  crustaceans. 403-408 

Deep  Bottom  Bridge,  section  near 23 

Deep  wells,  fossil  from 21,  35 
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Dentaliidae 351-352 

Dentalium 351-352,  568 

Dentalium  (Falcula)  falcatum 68 

Dentalium  leve 42,  45,  47,  351-352,  568 

Dewitts  Bluff,  fossil  locality  near 33 

Dibranchiata 398-402 

Dione  tippana 314 

Diploconcha  eretacea 67 

Diploconcha  (Serpula?)  eretacea 67 

Diploschiza  eretacea 226,  227 

Distribution  and  range  of  Upper  Cretaceous 

invertebrates  (folding  Table) 38 

Donohue  Creek  Landing,  section  at 27,  28 

Dosinia 307 

Dosinia  haddonfieldensis 307 

Dosiniopsis 310-311,  544 

Dosiniopsis  (?)  penderensis..  49,  52,  310-311,  544 

Dreissensia 244-246 

Dreissensia  (?)  condecorata 41,  245-246,  516 

Dreissensia  nasuta 41,  244-245,  516 

Dreissensia  tippana 245 

Dreissensiidae 244-246 


Effingham  Bridge,  S.  C,  fossil  locality  at 34 

Elpaso,  fossil  locality  near 30 

Engonoceratidae 397-398 

Eriphyla  conradi.. 275,  276 

Eriphyla  umbonata 276 

Eryma 406-407 

Eryma  americana. 406-407,  596 

Eryma  dawsoni 403 

Etea.. 263-267 

Eutnyneura 387-389 

Eutrephoceras  dekayi 390 

Exogyra 164-185 

Exogyra  cancellata..48,  50,  51,  182-185,  492,  494 

Exogyra  cancellata  zone  (folding  Plate) 36 

Exogyra  costata 48,  50,  173-179,  486,  488 

Exogyra  costata  var.  spinosa__ 

39,  51,  179-182,  490,  492 

Exogyra  costata  zone  (folding  Plate) 36 

Exogyra  interrupta 174 

Exogyra  ponderosa.,40,  43,  46,  165-171,  482,  484 
Exogyra  ponderosa  var.  erraticostata 

48,  50,   171-173,  486 

Exogyra  ponderosa  zone  (folding  Plate) 36 

Exogyra  torosa 174 

Exogyra  upatoiensis 38,  164-165,.  482 

Exogyra  upatoiensis  zone..- 37 

Extrasiphonata 392-398 


Fasciolaria 379-382 

Fasciolaria  (?)  kerri 42,  380-381,  580 

Fasciolaria  (?)  lyelli 42,  379-380,  580 

Fasciolaria  (?)  obliquicostata...  42,  381-382,  580 

Fasciolaria  (?)  rugosa 42,  380,  580 

Faunal  zones  (folding  Plate) 36 
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Floronco  County,  S.  C,  fossil  localities  in 34 

Fort  Caswell,  fossils  from  wells  at 21,  35 

Fossil  localities 13,  35 

Fossularca 109 

Fragilia  protexta.. 250 

French  Brothers'  quarry,  fossil  locality  at...     25 

Fungida 66,  67 

Fusidae 378-382 

Fusus 378-379 

Fusus  (?)  kerri 42,  378-379,  580 

G 

Gadus  obnutus 352 

Gardner,  Julia,  acknowledgments  to VI 

Gastropoda. 37,  353-389 

Gervillia  ensiformis 123 

Gervilliopsis 123-125 

Gervilliopsis  emmonsi 40,  123-125,  436 

Gervilliopsis  ensiformis 124 

Gervilliopsis  minima 124 

Glycymeris 105-108 

Glycymeris  (?)  greenensis 40,  107-108,  428 

Glycymeris  hamula 107 

Glycymeris  rotundata 107 

Glycymeris  whiteleyensis 40,  106-107,  428 

Glyphea. 407-408 

Glyphea  carolinensis 407-408,  596 

Glyphea  rostrata 408 

Glypheidae 407-408 

Goff  Landing,  fossil  locality  at 27 

Gohram  place,  fossil  locality  at 14 

Gouldia  conradi 274,  276 

Grifton,  sections  near 22 

Gryphaea 161-164 

Gryphaea  arcuata 161 

Gryphaea  dissimilaris 161,  163 

Gryphaea  mutabilis 161,  163 

Gryphaea  vesicularis.48, 49, 55, 161-164, 476, 478,480 

Gummers  Cove,  fossil  locality  at 19 

Gyrodes 570 

Gyrodes  abysinna... 359 

Gyrodes  crenata 357,  358 

Gyrodes  supraplicatus..  42,  43,  44,  357-359,  570 
Gyrotropis  squamosa 369 

H 

Haminea 387-388 

Haminea  (?)  concina 49,  50,  387-388,  582 

Haminea  mortoni 387 

Hamulus 37,  71-79 

Hamulus  angulatus 37,  75-76,  412 

Hamulus  lineatus 70 

Hamulus  major 37,  72-73,  412 

Hamulus  onyx 37,  76-79,  412 

Hamulus  squamosus  var.  rugosus  .37,  73-74,  412 

Hamulus  walkerensis 37,  74-75,  412 

Hatchers  Reaches,  fossil  locality  at 20 

Hazard,  W.  O.,  acknowledgments  to VI 

Hercedon  ellipticus 322,  323,  324 

Hexacoralla 66,  67 
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Hilton  Park,  section  at.. 29 

Hodge's  old  mill  site,  fossil  locality  at 21 

Hookerton,  section  at 15 

Horry  County,  S.  C,  fossil  localities  in 34 

Hudlers  Landing,  fossil  locality  at 28 


Idonearca  antrosa 86 

Idonearca  carolinensis 85 

Idonearca  tippana. 86 

Indian  Wells  Landing,  fossil  locality  at 28 

Inoceramus- 127-131,  446 

Inoceramus  alveatus 129 

Inoceramus  balticus.. 57,  58 

Inoceramus  barabini. 57,  58,  129 

Inoceramus  cuvieri 127,  129 

Inoceramus  exogyroides 58 

Inoceramus  involutus. 58 

Inoceramus  lamarckii 128 

Inoceramus  lobatus 57,  58 

Inoceramus  proximus 130,  131 

Inoceramus  sagensis 130 

Inoceramus  siliqua 239 

Inoceramus  umbonatus 57,  58 

Inoceramus  undulato-plicatus 58 

Inoperna 239-240 

Inoperna  carolinensis 41,  239-240,  516 

Iron  Mine  Landing,  section  at 20 

Isocardia.. 303-304 

Isocardia  cliffwoodensis 41,  44,  303-304,  540 

Isocardiacea 303-304 

Isocardiidae 303-304 

Ivanhoe,  section  at 19 


Jacksons  Hole,  fossil  locality  at 25 

Jeffreys  Creek,  section  on  branch  of 32 

Johnson,  B.  L.,  acknowledgments  to V,  VII 

Johnsons  Cove,  section  at _ 24 


K 


Katz,  Martha  J.,  acknowledgments  to.- VI 

Kellys  Cove,  fossil  locality  at 28 

Kerrs  Cove,  fossil  locality  at 19 

Kings  Bluff,  fossil  locality  at-_ 28 

Kinston,  sections  near 22 

Knapp,  I.  N.,  acknowledgments  to VI 

Krooms  Bridge,  fossil  localities  near 25 

Kummel,  Henry  B.,  acknowledgments  to VI 


Leda 81-85,  414 

Leda  cliffwoodensis 82 

Leda  compressifrons 84 

Leda  gabbana. 83 

Leda  kerrensis 40,  83-84,  414 

Leda  marlboroensis 84 

Leda  pittensis 40,  43,  81-82,  414 
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Leda  protexta 82 

Leda  tarensis 40,  43,  82-83,  414 

Ledidae 81-85 

Legumen 318-322 

Legumen  appressum 319,  321 

Legumen  carolinense. .41,  45,  47,  51,  321-322,  554 

Legumen  concentricum 41,  45,  319-321,  552 

Legumen  ellipticum. 318,  319 

Legumen  planulatum 319 

Leptosolen... 332-335 

Leptosolen  biplicatus. 39,  40,  332-335,  562 

Lewis  Creek,  fossil  locality  at. 25 

Lima 209-217 

Lima  acutilineata 49,  50,  215-217,  508 

Limakerri. 41,  43,  209-210,  506 

Lima  oxypleura, 41,  210-211,  508 

Lima  pelagica 211,  212 

Lima  pelagica  var.  covensis..49,  50,  211-212,  508 

Lima  reticulata 49,  50,  212-215,  508 

Limidae 209-217 

Linearia 325-331,  560 

Linearia  carolinensis 41,  326-327,  558 

Linearia  magnoliensis 49,  330-331,  560 

Linearia  metastriata....  42,  43,  44,  329-330,  560 

Linearia  plana 42,  327-329,  558 

Lioderma 383 

Lioderma  thoracica... 383 

Liopeplum 383-384 

Liopeplum  thoracicum 42,  383-384,  580 

Liopistha 250-256 

Liopistha  (Cymella)  bella.  .41,  44,  53,  253-255,  522 

Liopistha  elegantula. 250 

Liopistha  inflata. 251 

Liopistha  (Cymella)  ironensis.. 41,  53,  255-256,  522 

Liopistha  meeki... 254 

Liopistha  protexta 49,  50,  250-253,  522 

Liopistha  protexta  subzone 52 

Liopistha  undata 254,  256 

Liopistha  (Cymella)  undata 53 

Liothophaga 243-244 

Liothophaga  carolinensis  41,  45,  46,  243-244,  516 

Long  View,  fossil  locality  at 27 

Lower  Cretaceous,  described 3-7 

Lucina 279-282 

Luci na  cretacea 279,  2S0 

Lucina  glebula 41,  43,  44,  46,  279-281,530 

Lucina  parva... 41,  45,  281-282,  530 

Lucinacea 278-2S5 

Lucinidae 279-285 

Lunatia 356-357 

Lunatia  carolinensis 39,  51,  356-357,  568 

Lunatia  halli 356 

Lunatia  moreanensis. 356 

Lunatia  obliquata 356 

Lunatia  rectilabrum 356 

Lynches  River,  S.  C,  fossil  locality  on 34,  35 

Lytoceratidae 392 
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Macroscaphitinae ---  392 

Mactracea 335-339 

M actridae. . -  -  -  33f)-339 

Madreporaria G6-67 

Magnolia  Landing,  section  at. 29 

Marion  County,  S.  C,  fossil  locality  in 21 

Marsupites  americanus 56,  57 

Marsupites  testudinarius 56,  57 

Melanatria 372-373 

Melanatria  (?)  venusta 42,  372-373,  576 

Melina.. 125 

Melaniidae -  372-373 

Meretrix  cretacea 313 

Meretrix  eufaulensis. 313 

Meretrix  tippana 311,  313,  314 

Micrabacia 36,  66-67 

Micrabacia  cribraria 66-67,  410 

Micrabaciidae 66-67 

Miller,  B.  L.,  acknowledgments  to V 

Modiolus - 238-239 

Modiolus  flagelliferus 239 

Modiolus  hatcherensis 41,  238-239,  514 

Mollusca 79-402 

Morea 385-387 

Morea  reticulata 42,  385-386,  582 

Morea  reticulata  var.  tenuis 42,  386-387,  582 

M  ort  oniceras 56 

Mortoniceras  bourgeoisi -    56 

Mortoniceras  delawarense 58 

Mortoniceras  shoshonense.. 58 

Mortoniceras  texanum 58 

Mossy  Log  Landing,  section  at 18 

Mullins,  S.  C,  fossil  locality  near -    21 

Myacea 339-351 

Myrtle  Beach,  fossils  from  beach  near 34 

Mytilacea 238-246 

Mytilidae. 238-244 

Mytilus  condecoratus -  245 

Mytilus  nasutus 244 


N 


Nassa  globosa 375 

Natica  crenata 357,  358 

Natica  infracarinata 357 

Naticidae 356-360 

Nautiloidae 389-392 

Nautilus 389-392,  584 

Nautilus  dekayi 49,   50,  52,  53,  389-391,   584 

Nautilus  perlatus 390 

Neills  Eddy  Landing,  fossil  locality  at 28 

Nemodon 90-95 

Nemodon  brevifrons. 40,  91-93,  420 

Nemodon  conradi 90,  96 

Nemodon  eufaulensis.- 90 

Nemodon  neusensis.. 40,  94-95,  420 

Nemodon  punctus -  40,  93-94,  420 

Neuse  River,  sections  on. 17,   18,  22 

New  Brunswick  County,  fossil  locality  in 30 

New  Hanover  County,  fossil  localities  in 29 

Northeast  Cape  Fear  River,  sections  on 22-27 


Page 

Nucula 79-81,  414 

Nucula  percrassa 80 

Nucula  stantoni. 40,  45,  47.  79-81,  414 

Nuculacea 79-85 

Nuculidae 79-81 


Oena  plana 327 

Old  Effingham,  S.  C,  fossil  localities  near 34 

Opisthobranchia 387-389 

Orthochoanites 389-392 

Ostracea 133-185 

Ostrea- 133-161,  464,  466 

Ostrea  acutirostris 149 

Ostrea  alabamiensis. 136 

Ostrea  angulata 154 

Ostrea  blackensis..  40,  45,  46,  138-139,  450,  452 

Ostrea  congesta.. 57 

Ostrea  convexa 163 

Ostrea  crenulimarginata 148,  150 

Ostrea  cretacea 38,  39,  134-137,  448 

Ostrea  curvirostris 149 

Ostrea  denticulifera. 147,  148,   150 

Ostrea  ephippium 125 

Ostrea  falcata 48,  49,  154-158,  470 

Ostrea  incurva 55,   149 

Ostrea  knappi 38,  133-134,  448 

Ostrea  larva.. 154 

Ostrea  lugubris 134 

Ostrea  owenana 159 

Ostrea  plumosa... 39,  55,  147-154,  468,  470 

Ostrea  pratti...  .  

39,  46,  51,   139-141,  454,  456,  458,  460,  462 

Ostrea  pusila. 143 

Ostrea  saltillensis 147 

Ostrea  sloani. 40,  45,  47,  142-143,  452 

Ostrea  subspatulata 48,  50,  158-161,  472,  474 

Ostrea  tecticosta 39,   143-146,  468 

Ostrea  tecticosta  var.  griftonensis.48,  146-147,  468 

Ostrea  torosa 165,174,  176 

Ostrea  triangularis.. 55,  149,  150 

Ostrea  whitei. 40,  43,  46,  47,   137-138,  450 

Ostreidae. - 133-185 


Pachycardium 29S-301 

Page,  Marian  G.,  acknowledgments  to VI 

Palinura. -~  407-408 

Panope 347-348,  566 

Papyridea  elegant ula_. 250 

Papyridea  protexta.. 250 

Parallelodontidae. - -  85-95 

Paranomia 233-238 

Paranomia  lineata - 234 

Paranomia  scabra 49,  50,  234-238,  514 

Paranomia  saffordi 234 

Patuxent  formation,  described. 3-i 

Pecten 193-208,  502 

Pecten  argillensis 194,  195,  207 

Peoten  bellisculptus.... 40,  43,   193-195,  500 
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Pecten  bensoni 194 

Pectenberryi 41,  197-199,  504,  506 

Pecten  burlingtonensis. ---  195,  198 

Pecten  cliffwoodensis 40,  43,  196-197,  502 

Pecten  hilgardi 49,  50,  206-207,  506 

Pecten  mississippiensis 48,  201-203,  502 

Pecten  perlamellosa .. - 207 

Pecten  quinquecostatus - 208 

Pecten  quinquenaria 201 

Pecten  quinquenarius 201,  202,  203 

Pecten  simplicius 39,  199-201,  502 

Pecten  venust us. 49,  50,  204-206,  506 

Pectinacea. - 193-217 

Pectinidae 193-208 

Pectunculus - 105 

Pectunculus  australis... - 106 

Pectunculus  subaustralis 106,  107 

Pedalion. -  125-127,  442 

Pedalion  holmesi. 48,  126-127,  444 

Pedalion  williardi....40,  52,  125-126,  438,  440,  442 

Pedalionidae - 123-131 

Peedee  formation,  described 11-13 

fauna  of 48-52 

fossil  localities  of- -—  22-35 

Peedee  River,  S.  C,  sections  on. 32-34 

Pelecypoda - 37,  79-351 

Periploma 249-250 

Periploma  (?)  whiteleyensis 41,  249-250,  522 

Periplomidae --- ---  249-250 

Peroniceras  czorinigi 58 

Peroniceras  westfalicum - 58 

Perrisonata  protexta 82 

Pholadidea -  348-351 

Pholadidea  (?)  cithara 42,  350-351,  566 

Pholadidea  fragilis. 42,  348-349,  566 

Pholadidea  (?)  subconica 42,  349-350,  566 

Pholadomya - 246-249 

Pholadomya  ironensis 41,  247,  516 

Pholadomya  littleL.49,  50, 52,  247-249,  518, 520, 522 

Pholadomya  varicosta. _ 41,  246,  516 

Pholadomyidae 246-249 

Pholas  cithara - 350-351 

Pholas  pectorosa - --- 351 

Pilsbry,  H.  A.,  acknowledgments  to VI 

Pinna --- --  122-123,  436 

Pinnidea ..- 122-123 

Placenticeras 48,  56,  392-397 

Placenticeras  guadalupe 58 

Placenticeras  placenta..  42,  44,  53,  392-396,  586 

Placenticeras  placenta  var.  hyatti 

....". 42,  44,  396-397,  588 

Placenticeras  planum 57 

Placenticeras  sancarlosense. —    58 

Placenticeras  syrtale 57,  58 

Placenticeras  whitfieldi 53,  57,  58,  395 

Placenticeratinae 392-397 

Placunanomia 233,  234,  236 

Placunanomia  lineata 234 

Placunanomia  saffordi 234 

Placuna  scabra 234 

Plagiarca  carolinensis 120 
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Platypoda 354 

Plejona 382-383 

Plejona  (?)  elegans 42,  382-383,  580 

Pleurophoridae 256-268 

Plicatula 208-209 

Plicatula  clarki 41,  208-209,  506 

Plicatula  tetrica 208 

Plicatula  urticosa... 208 

Pogue,  J.  E.,  acknowledgments  to V 

Polynema 119 

Poromyacea 250-256 

Poromyidae 250-256 

Preface V 

Prionodesmacea 79-246 

Protarca. 103-105 

Protarca  obliqua 40,  43,  104-105,  430 

Protocardia 302-303 

Protocardia  carolinensis 41,  302-303,  538 

Ptenoglossa _ 354 

Pteria 131-133,  446 

Pteria  linguiformis 132 

Pteria  petrosa 40,  43,  131-133,  446 

Pteriacea. 122-133 

Pteriidae. 131-133 

Pugnellus 373-374,  578 

Pugnellus  densatus 373 

Pugnellus  pauciplicatus-42,  45,  46,  373-374,  576 

Pulmonata 389 

Pyropsis 374,  576 


Rachiglossa. 374-387 

Radula  reticulata 212 

Range  of  Upper  Cretaceous  invertebrates 

(folding  Table) 38 

Rapana 377 

Rapana  stantoni 377 

Rapa  supraplicata 357 

Reeside,  J.  B.,  quoted 57-58 

Rhipidoglossa 353-354 

Robinsons  Landing,  fossil  locality  at 28 

Rocky  Point,  fossil  locality  at 25 


S 


Saint  Helena,  fossils  from  well  at. 35 

Sanguinolaria  cretacensis.. 307,  308 

Sargana, 377-378 

Sargana  stantoni 49,  50,  52,  377-378,  578 

Sarganidae.. 377-378 

Saxicavidae 347-35] 

Scaphandridae 388-389 

Scaphites  aquisgranensis 57,  58 

Scaphites  geinitzi 57 

Scaphites  hippocrepis. 57,  58 

Scaphites  similis 57,  58 

Scaphopoda. 37,  351-353 

Schizodesma  appressa... 339 

Schluter,  C,  cited 59 

Scyllaridea 407-408 

Seminola 374-376 
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Seminola  globosa 42,  375-376,  578 

Seminola  greenensis 42,  376,  578 

Serpula.. 37,  67-71 

Serpula  cretacea. - 67-70,  410 

Serpula  lineata 70-71,  410 

Serpula  whitfieldi 68 

Seven  Springs,  section  at -     17 

Siliquaria  biplicata 332 

Sincyclonema  simplicius . .  199 

Siphonodentaliidae .. 352-353 

Sloan,  Earle,  acknowledgments  to V 

Snow  Hill,  section  at 15 

Snow  Hill  calcareous  member,  described 9,  10 

fauna  of .  38-48 

fossil  localities  of 14-21 

Solariidae 354 

Solarium.. 354,  568 

Solenacea 332-335 

Solenidae. 332-335 

Solyma 331-332 

Solymalevis 41,  331-332,  556 

Solyma  lineolata 331 

South  Carolina,  Cretaceous  formations  in...      2 

Sparkleberry  Landing,  fossil  locality  at 27 

Sparrow  Swamp,  S.  C,  fossil  locality  in 34 

Sphaerella 278 

Sphaerella  concentrica. 278 

Sphaerella  subvexa 278 

Sphenodiscus 48,  51,  53,  56,  397-398 

Sphenodiscus  lenticulare 53 

Sphenodiscus  lobatus 398 

Sphenodiscus  lobatus  var.  allisonensis 

49,  53,  497-498,  590 

Spisula 335,  336 

Spondylidae 208-209 

Springer,  Frank,  cited  and  quoted 56-57 

Stanton,  T.  W.,  acknowledgments  to VI 

quoted 54 

Streptoneura 353-387 

Striarca. 108-117 

Striarca  centenaria. 109,  110 

Striarca  congesta 40,  43,  112-114,  432 

Striarca  perovalis. 40,  110-111,  432 

Striarca  poguei 40,  115-116,  434 

Striarca  samp3onensis 40,   116-117,  434 

Striarca  subovalis 40,   111-112,  432 

Striarca  umbonata 40,  110,  114-115,  432 

Strombidae 373-374 

Strombus  densatus 373 

Systematic  paleontology . 66-408 


Taenioglossa 355-374 

Tar  River,  sections  on 14 

Tectibranchiata 387-389 

Teleodesmacea 256-351 

Tellina 322-325 

Tellina  elliptica 41,  322-324,  554,  556 

Tellina  simplex 41,  324-325,  556 

Tellinacea 322-332 

Tellinidae 322-332 
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Tetrabranchiata 389-398 

Thalassophila 389 

Thylacus .-.. 355-356 

Thylacus  cretaceous 42,  355-356,  568 

Toxoglossa ._ 385-387 

Trachycardium 286-292 

Trachycardium  pervetum 286 

Trapezium 267-268 

Trapezium  truncatum 41,  44,  267-268,  540 

Trichotropidae 369-370 

Trichotropis 369-370 

Trichotropis  koninckii 55 

Trichotropis  squamosa 42,  55,  369-370,  578 

Trigonarca... 96-103,  426,  428 

Trigonarca  carolinensis 110 

Trigonarca  cliffwoodensis 103,  112 

Trigonarca  congesta 112 

Trigonarca  elongata 40,  100-101,  428 

Trigonarca  lenoirensis.. 40,  101-102,  428 

Trigonarca  maconensis 

40,  45,  46,  97-98,  420,  422,  424 

Trigonarca  perovalis 103,  110,  111 

Trigonarca  triquetra. 40,  43,  98-100,  426 

Trigonarca  umbonata 114 

Trigonia 185-193 

Trigoniabartrami..40,  45,  46,  186-187,  496,  498 

Trigonia  divericata 192 

Trigonia  eufaulensis. 48,  50,  189-191,  500 

Trigonia  haynensis 48,  52,  191-193,  500 

Trigonia  marionensis 40,  43,  188-189,  498 

Trigonia  scabra 187 

Trigonia  thoracia 185 

Trigoniacea 185-193 

Trigoniidae 185-193 

Trochidae 353-354 

Tubicola 67-79 

Turritella- 360-369 

Turritella  corsicana 360 

Turritella  hillensis. 42,  366,  572 

Turritella  kerrensis. 42.  365,  574 

Turritella  pointensis 49,  52,  368-369,  574 

Turritella  quadrilira.. 42,  47.  363-364,  572 

Turritella  trilineata 360 

Turritella  trilira 39,  40,  360-363,  572 

Turritella  vertebroides 49,  50,  366-368,  574 

Turritellidae 360-369 

U 

Uintacrinus  socialis 57,  58 

Uintacrinus  westfalicus 57 

Unicardiidae 278-279 

Unicardium 278-279 

Unicardium  concentricum 278 

Unicardium  neusense 41,  278-279,  530 

Upper  Cretaceous,  formations  described 7-13 


Veleda  lintea 336 

Veneracea 304-322 

Veneridae 304-310 

Veniella 256-267 
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Veniella  (Etea)  carolinensis-  39,  51,  264-266,  524 
Veniella  (Etea)  carolinensis  var.  aspera 

41,  266-267,  524 

Veniella  conradi 39,  40,  257-262,  524 

Veniella  elevata 257,  259 

Veniella  inflata 257,  258 

Veniella  lineata '.. 263 

Veniella  mullinensis 41,  45,  46,  262-263,  524 

Veniella  trapezoidea 267 

Veniella  trigona .257,  259 

Venus  fragilis 319 

Vermes... 37,  67-79 

Volutidae 382-383 

Volutoderma 384,  582 
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Volutomorpha _.  385 

Volutomorpha  tarensis 42,  385,  582 

W 

Waccamaw  Lake,  section  along  shore 30 

Waccamaw  River,  fossil  localities  on 34 

Walkers  Bluff ,  section  at 20,  21 

Wanets  Landing,  fossil  locality  at 28 

Whiteley  Creek  Landing,  section  at. 18 

Wieser,  Frances,  acknowledgments  to VI 

Williard,  T.  E.,  acknowledgments  to VI 

Willow  Creek,  S.  C,  fossil  locality  on 34 

Wilmington,  fossils  from  wells  at 21,.  35 

Wilmington,  section  at. 29 

Windy  Hill,  fossils  from  beach  near 34 
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